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P It E FACE 


TO 

THE THIRD EDITION. 


Tiie First. Edition of this Manual was published in 
18G8, and the Second in 1872, during my residence 
in Calcutta. Since my return to Exirope I have 
revised the work, and hope the Third Edition will 
be found to sustain the character of those that have 
gone before it. 

C. Macnamaka. 

13, QiiosvKNOit Street, W. 

January, 187G. 
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A brasion of coruea. 234 

Abscess of cornea.250 

eyelids.86, 3 25 

„ frontal sinus.71 

„ globe of eye.865 

,, inner angle of eye.144 

„ ir». 805, 307 

„ lachrymal sac.136 

„ Meibomian glands.12ff 

„ orbit.60 

Abscission of eyeball .269 

Absorption, cure of cataract by.492 

Accommodation of the eye, mechanism of.14 

,, ,, paralysis of.686 

„ ,, range of .556 

Acuteness of vision.556 

Albinism ........ ... 432, 591 

Albuminuria in retinitis. 402 


Alcoholism a cause of amblyopia.454 

Amaurosis.451 

Amblyopia. 451, 459 

,, colour blindness in.457 

„ from hasmorrhage.460 

,, ,, disease of the brain.460 

,, heart.459 

,, ,, over-suckling, diabetes, and »lead poi- 

t „ , t( j soning.•.453 

,, ,, brsemic poisoning, tobacco, quinine, 

i . *•«•! • Alcohol.e 453, 458 

>» in general .Considerations regarding.451 

, „ . prognosis and causes of. 453, 462 

,, state of the pupil in.456 

Anseatl)psia of the cornea (in glaucoma).371 

Anchylobiepharou.588 

Aneurism by anastomosis (orbital). . 66 

’ ii o&ophthalmic artery. ....... 67, 69 
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INDEX. 


Angles of squinting. 

Anterior chamber, diseases of. 

,, Maria in. 

,, foreign bodies in. 

„ pus in. 305, 

Aphakia. 

Apoplexy of the choroid. 

,, ,, optic nerve. 

„ „ retina.394, 401, 

Aqua chlori. 

Aqueous chamber, alterations in contents of . . . 298, 

,, „ dropsy of. 248, 

Aquo-capsulitii. . 276, 

Arcus senilis. 

Artery, central, of retina, appearances of. 

Arthritic ring.4, 149. 

Artificial eyes, adaptation of. 

„ pnpil. 

,, ,, by excision... 

,, ,, iridectomy. 

,, , iridesis. 

,, ,, Tyrrell's hook. 

,, ,, in zonular cataract. 

,, „ position of. 

„ ,, selection of operation for. 

,, ,, state of eye requiring. 

Assumed blindness. 

Asthenopia, accommodatory. 

,, motor . .. 

/ Astigmatism .... *. 

,, diagnosis. 

,, irregular. 

,, treatment of. 

Atrophy of conjunctiva. 

,, optic disc (consecutive). 

„ „ (progressive). 

„ retina. 

Atropine in hyp^rmetropia. 

,, iritis !.315, 

,, poisoning by. 

B andages (see compress) 

,, in extraction. 

„ keratitis. 

Belladonna, use,of, in iritis.. 

Binocular vision ..• 

Blepharitis . „.. . - ‘ 
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Blepharospnsmus, clonic.102 

,, tonic.102 

Blood effused into choroid.366 

,, ,, ,, conjunctiva.232 

„ eyelids.82 

„ ,, „ retina. 401 

,, ,, ,, vitreous.473 

Blows indicted on the cornea.283 

,, „ eyelids.83 

,, ,, sclerotic.156 

Brain, acut# disease of.462 

,, diseases of, in amaurosis .... ... 460 

,, meningitis.461 

,, periostitis.461 

tumours.461 


C ALABAR bean in mydriasis.334 

Calcareous concretions in canaliculus.143 

,, ,, choroid.382 

„ ,, elastic lamina . . . . 443 

,, ,, Meibomian ducts ... 96 

Calomel in pustular conjunctivitis.217 

Canalieuli, stricture of.132 

Cancer of choroid. 385 

„ conjunctiva.233 

,, eyeiids.96 

,, iris.328 

,, orbit. » .5* 

„ retina. 420 

Capsule of lens in capsular cataract.523 

,, Tenon, anatomy of. 1 

,, „ inflammation of.53 

Caries of orbit.4!) 

Caruncle, hypertrophy of.234 

Cataract.478 

,, capsular. 523 

,, causes of . ... 0 . ...... . 479 

,, chloroform in extraction . . •.481* 

,, considerations before operation fur .... 485 

,, cortical.* . . . . 4 81 

,, diagnosis of forms of.41su 

,, extent of lens involved.481 

,, extraction of, iridectomy in.522 

^ flap extraction of.49* 

„ ,, ,, . accidents in *. . » . . . 497 

,, ,, after-treatment.602 

* ,, iritijs., 503 
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502 

506 

504 

574 

617 

512 


operate on one eye 
reclination of 


Cataract, flap extraction of, keratitis following 
,, „ ,, modifications of . . 

,, ,, ,, prolapse of iris. . . 

,, glasses . 

„ Liebreich's operation. 

,, linear extraction of. 600, 

„ „ „ Bowman and Critchett's trac¬ 
tion operation . . • . 512 

„ „ „ Cayley’s remarks on . 522 

„ „ ,, Von Oraefe’s.513 

„ „ „ witbont excision of iris * . . 508 

. 487, 520 

. 490, 519 

,, removal of, in capsule. 507, 521 

,, selection of operation.519 

,, senile. 482, 521 

„ soft. 480, 520 

,, solntion of. 492, 520 

,, suction operation for ... f .... 493 

,, Taylor’s operation.618 

,, test of amount of vision in.488 

,, traumatic.. . . 325, 525 

,, treatment after operation.600 

,, zonular. 483, 522 

Catarrhal conjunctivitis. 167 

Caustic, mitigated, in conjunctivitis.184 

Cellulitis of orbit.50 

Cbahizion of eyelids .95 

Cheinosis of conjunctiva \ .174 

Chlorine water, use of.239 

Cholesterine in the vitreous.472 

Choroid, anatomy of. 6 

,, atrophy.861 

,, carcinoma of. 

,, detachment of . . -‘3S84 

,, extravasation of blood into. . . , *, . . . 866 

,, hemorrhage from . . . ... v . . . 382 

,, hexagon&l cells of, removed ....... 432 

,, hyperwmia <Jf.358 

„ injuries of./>■. . '* . 382 

,, sarcoma, of 1 . . 3 g 5 

,, suppuration of. , 864 

„ sympathetic irritation of . . ... ... 85a* 

,, tubercle in. . 882 

„ tumours of . 885 

„ woundsof ... . 882 

Choroiditis diffusa . . ..." . s v 3^3 
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Choroiditis disseminata . . . 

„ suppurative . . . 

Chrom-hydrosis . 

Cicatrices of the conjunctiva 
,, „ eyelids . . . 

Cilia, inversion of. 

,, removal of. 

Ciliary body. 

„ muscle. 

„ ^ in accommodation 

,, processes . 

Coccius’ ophthalmoscope 
Colloid disease of elastic lamina 
Coloboma iridis. 
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... 860 
... 864 

... 90 

105, 202, 225 
. . 84, 115 

... 119 

... 120 
... 7 

... 12 
. . .15 

... 7 


29 

432 
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Colour blindness (see also Amblyopia) 

Compress, hot, in pannus. 

,, how and when to apply to the eye . 

Condylomata of the iris. 

Congenital malformations of the eye . 

Conical cornea. 

Conjunctiva, anatomy of. 

,, atrophy of. 

,, cheuiosis of. 

,, cicatrices of. 

,, diseases of. 

,, effusion of blood into. 

,, entozoa of. 

,, foreign bodies adhering to . . . 

,, ,, ,, in folds c# . . . 

,, granular bodies in. 

,, hyper®inia of ...... 

,, hypertrophy of. 

,, injuries of . . 

-polypus of. 

,, relaxation of. 

,, scarification of ;; . 

,, setdus elusion into. 

,, tumours of 

,, warts of.*. 

Conjunctival surface of eyelids, examination of 

Conjunctivitis.. * . 

„ diphtheritic ....... 

exanthematous. 

m granular. 

$ muoo-purulent . . . # . . 

„ purulent . . , , . . . V 

’,, pustular . «... . .... 


427, 457 
239 

189, 263, 502 
. . . 305 

. . . 589 

... 278 

. . . 4 

... 230 

... 168 
105, 202, 225 
... 158 

... 232 

... 232 

... 221 
... 222 
. . . 221 
... 162 
... 229 

. . . 221 
... 232 

... 231 

. . 187, 318 

... 231 

... 232 

. . 238 

. . . 17 

. . . H9 

. . . 192 

... 219 

... 201 
. . . Ib7 
. . . 172 

. . . 212 










































002 


INDEX. 


T AGE 

Corelysis...320 

Cornea, abrasions of.283 

,, abscess of. r . 250 

,, anaesthesia of (in glaucoma).371 

,, anatomy of.5 

,, arthritic ring round. 4,149,298 

,, conical.278 

,, contusion of.284 

,, fistula of.271 

,, foreign substance on.288 

,, >, ,, imbedded in 239 

„ bernisyof.264 

„ injuries of.283 

,, leprous affections of.293 

,, opacities of.273 

,, ,, chemical.276 

,, ,, earthy.278 

,, paracentesis of.< 262, 267 

,, Bpeoks or opacities of.273 

,, spherical pellucid.282 

,, staphyloma of . . . .265 

,, tattooing.278 

,, ulcers of.257 

,, ,, asthenic.259 

,, „ from injury to nerves.255 

,, „ sthenic.258 

,, vascular.236 

,, wounds of . ^.283 

Corneitis (see Keratitis) 

Crab lice on eyelashes.. 129 

Crystalline lens, anutomy of.. 12 

,, diseases of ., v . . .. v . ■ 478 

Cupping of optic disc.- v . ■ 866 

Cyclictomy (Mr. Hancock’s operation) . . . , «-l5®74 

Cyclitis (see Irido-choroiditis) . ;r 

Cylindrical lenses.. v . ^ C; . 558, 581 

Cysts in conjunctiva ...» .. 238 

,, eyelids . *., . . 95 

>• iris.. . 328 

« ,, orbit . .*.. ... 57 

Cysticercus in conjunctiva. ^ »' 238 

.» >> iris . . . . . . . . =■.' . . 828 

,, ,, vitreous . ... 474 


D 


ACRYOCYSTITIS, acute 
ff chronic 
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186 

$41 
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Daeryolitis.143 

Dacryops.146 

Daltonjsm (colour blindness).427 

Depression of cataract.490 

Detachment of retina.411 

Deviation, primary, of visual angles.535 

,, secondary.536 

,, ,, in paralytic affections of ocular muscles 536 

,, ,, strabismus.545 

Diabetes a cause of cataract.479 

Dilatation 1 %f pupil, mechanism of. 8 

Diplopia, crossed . . ... 53 4 

,, direct. ... 533 

Dislocation of eyeball.74 

,, lens.529 

Displacement of the pupil.336 

,, puncta.130 

Districhiasis. ... 122 

Duct, lachrymal. Structure of.133 

,, nasal, obliteration of.140 

,, „ stricture of.142 


E CGHYMOSIS of conjunctiva.174 

,, eyelids.82 

Ectropium.104 

Egyptian ophthalmia (see Purulent Conjunctivitis) 

Elastic lamina of choroid. . 6 


Electricity in paralysis of ocular mutsles 
Embolism of vessels of retina . . T 

Emmetropia. 

Emphysema of eyelids. 

Encysted tumours of eyelids. 

. * $rblt. 

EaWft^a in the anterior chamber . 

*«. $4' ' conjunctiva. 

» ft iris .*••»'.. . . 

» ,, vitrooiis . . . m , . . . •. 

Entropium t .. 

Epicantbus. 

Epiphora.. 

Episcleri$hi. 

Epithelioma of eyelids. 

„ orbit. 

Erectjjp tumours of eyelids. 

» » orbit . . 

Erysipelas of eyelids. 

Efacuation^if aqueous ........ 


. 100, 512 
.116, 460 
. . 559 

. . 125 

94 

. . 57 


317 

232 

330 


474 
. 104 

. 589 

... 145 

. . 149 

... 91 

. . . 63 

... 96 

. . . 68 
. . . 85 

262, 20* 314 
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MSI 

Eversion of eyelids.109 

Evulsion of eyeball.76 

Examination of the eye.17, 35 

,, ,, compare the eyes. 18 

,, „ -lids..19 

,, ,, lateral method of.34 

„ ,, systematic in all cases .... 40 

,, ,, with ophthalmoscope .... 31 

,, „ iris. 20 

„ ,, lachrymal apparatus.19 

Excavation of optic papilla. 1 . . 336 

>. f *' atrophy.368 

,, ^ congenital malformation . 368 

,, ,, glaucoma.367 

Excision, artificial pupil by ..335 

,, of eyeball. 76 

Exophthalmia. 54 

,, by contraction of orbital fossa . . 70 

,, tumours of orbit 57 

Exophthalmic goitre.54 

Exostoses of orbit.70 


Exploration of eye and appendages.42 

Extirpation of eyeball. 7 g 

„ lachrymal gland. so 

Extraction of cataruct.. 

Eyeball, abscess of. ’ ggg 

,, abscission of.269 

,, atrophy of.' 309j 364, 371 

„ bursting of . . {.253, 266 

„ cancer of. . 385 

,, dislocation of.__ 74 

,, extirpation of.* 7 $ 

,, sarcoma of. ’ ggg 

,, tension of.* . . 20 

Eyeballs, movements correspond ....... 588, 556 

Eyelashes, eversion of.* 109 

,, extraction of. 120 

„ inversion of . . ».104,119 

,. removal of.107,121 

Eyelids, abscess of............ 12 g 

,i anatomy .. 

,, aneurism by anastomosis of. 96 


, contusion of. 

, emphysema of . 

, encysted tumours of 

, epithelial cancer of 

,, erysipelas of 

,fj eversion #f. . . 



82 

125 

94 

91 
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noi 

Eyelids, fibroma.95 

,, herpes of.89 

,, inflammation of edges of.125—126 

,, • inversion o ..104 

,, milium of.95 

,, nsevi.96 

,, oedema of.124 

,, paralysis of.93 

,, phlegmon of.S6 

,, seirrhus of.93 

,, sj*sm of.98 

,, syphilitic ulceration of.87 

,, tumours of. 9 91 

,, union of.123 

,, warts of ..94 

,, wounds of.83 

F aradization. 100 , 542 

Fifth nerve, injury of, affecting retina . . . . 83, 451 

Filaria in aqueous.346 

Fistula of cornea.271 

,, lachrymal gland.79 

,, sac.146 

Foreign bodies in aqueous chamber.346 

,, ,, conjunctiva.221 

,, ,, cornea.288 

,, ,, iris.325 

„ „ orbit . . . ‘ 43 

,, ,, vitreous . . . ^.475 

Fracture of walls of orbit.45 

Frontal sinus, distension of.71 

Fundus of healthy eye, appearance of.35 


LAND, lachrymal, diseases of. . . . . . . 78,145 

Ur ,, „ excision of.81 

Glands, conjunctival, anatomy of. 4 

,, ,, enlarged in conjunctivitis . .161,201 

,, Meibomian, obliteration of . «.95 

. . 94 


,, Meibomian, obliteration of . .95 

,, ,, obstruction of ...... . 94 

„ calculus of . . . ..J96 

Glasses, best form of.557 

,, concave.158 

„ convex. 658, 571, 

,, cylindrical.558, 581 

„• prismatic.• . .,. . . . 634 

Glaucoma, consecutive. 377 

- .. inflammatory .. 368 
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Glaucoma, simplex.372 

Glioma of retina.420 

Granulations of conjunctiva.. 201 

Grooving tarsal cartilage. ’.107 

Gunshot wounds of orbit.44 


H iEMORRH A GK from retinal vessels . 
Heart disease and amblyopia 

Hemeralojjia.* . . 

Ilemiopia. 

Hernia of cornea. 

Herpes zoster oH eyelids. 

Hippus . 

Hordeolum. 

Hyalitis. 

Hyaloid membrane. 

Hydatids in conjunctiva. 

,, i'i»., 

,, orbit. 

Ilypermetropia. 

Hypertrophy of lachrymal gland .... 

,, con j u net iva. 

llypcnemia of choroid. 

,, conjunctiva. 

,, iris. 

,, optic papilla. 

,, retina. 

Hypopiou . ...". 


401, 410, 411 
. . . 459 

. . . 423 

. 428, 457 

. . . 204 

. . . 89 

. . . 334 

. . . 125 

. . . 404 

. . . 11 
. . . 232 

. . . 330 

. . . 58 

. . . 568 

. . . 79 

. . . 229 

. . . 358 

. . . 102 
. . . 296 

. . . 434 

. . . 388 

. .251, 806 


I MAGES, crossed .... 

,, direct .... 

Injuries of branches of fifth nerve 
,, choroid .... 

,, conjunctiva . 


,, cornea. 

,, crystalline lens .... 

,, eyebrow and eyelid^ . . 

,, iris . ,e. 

,, orbit ....... 

, ,, retina . <.. 

,, vitreous. 

Intermittent strabismus .... 

, Interior of eyeball, examination of . 

Inversion of eyelashes. 

,, eyelids 

Iridectomy, operation of. 

,* „ in closed pupil 


. 634 

26, 633 
83 

. 882 
. 221 
. 283 

. 626 
83 
. 325 

42 
. 411 

. 475 

. 546 

35 

104, 119 
. 104 

. 338 

. 3£2 
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Iridectomy, operation of, in iritis.318 

,, ,, extraction of lens . 324, 506, 514, 521 

,, ,, glaucoma.373 

,, ,, iri do-choroiditis . . . .350, 357 

,, ,, staphyloma of cornea .... 267 

,, ,, suppurative keratitis .... 252 

,, ,, ulceration of cornea .... 262 


Iridesis ^ . 

Irido-choroiditis 


336 

347 


,, ,, excision of globe in.357 

,, ,,• iridectomy in.350 

,, ,, parenchymatous.349 

,, ,, serous . 4 ■ 348 

Jrido-cyclitis, parenchymatous. 354, 357 

,, ,, serous.353 

,, ,, sympathetic.353 

Iris, abscess of.305 

,, anatomy of. 7 

,, cancer, jnedu%iry, of.329 

,, condyloniata of.305, 329 

,, congenital defects of. 591 

,, cystieercus of. 330 

,, cysts of.328 

,, detachment of.327 

,, examination of 18 

,, functional diseases of.. . 331 

,, foreign bodies in.325 

„ hyperieniia of._.396 

,, injuries of.'.325 

„ itB motion, hour caused ... 4.8, 333 

,, leprous affections of.330 

,, prolapsus of.260 

„ staphyloma of.265 

„ tremulous ..334 

,, tumours of. 328 

Iritis.297 

„ iridectomy in . 318 

,, jjfvrenchymatous.„. . . . 304 

,, plastic. . *. • . *.300 

,, serous.302 

,, sympathetic.. , . . 853 

,, symptoms common to all forms of.3^ 

,, traumatic. 327, 353 

,, treatment of.311 

Ischesmia of retina.418 



punctata 


240 

247 
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Keratitis, suppurative, acute.. 250 

,, „ subacute.240 

,, syphilitic.244 


L ACHRYMAL apparatus, examination of . 

,, canalicus, stricture of . . . 

„ cysts. 

,, fistula. 

,, gland, defective secretion of 

,, ,, excess of secretion of 

,, ,, extirpation of.... t 

,, ,, fibro-plsstic tumours of 

,, *!' ,, hypertrophy of . . . . 

,, ,, inflammation of ... 

,, ,, scirrlius of. , 

,, pun eta, division of. 

,, „ mal-position of . 

,, ,, obstruction of ... 

,, sac, abscess of. 

,, „ „ chronic .... 

,, ,, cauterization of. 

,, ,, fistula of. 

,, „ mucocele of. 

,, ,, obliteration of. 

„ polypus of. 

Lamina cribrosa. 

Lateral method of examining the eye. 

Lead poisoning. 

Lenses, concave . . ... . 

,, convex, selection V>f. . . . ■ ■; . , , 

,, cylindrical.. , 

,, prismatic. 

Lens, crystalline, anatomy of. 

,, „ diseases of. 

„ „ dislocation of. 

,, ,, in accommodation. 

,, ,, suspensory ligament of ... 

Leucoma .. 

Lice on cilia . . t ,. . .'. 

Lime, effects of, thrown into the eye. 

Lippitudo .a. 



19 

. # 

132 

. 

146 

. 187, 146 


145 


145 


81 


80 


79 


78 


80 


132 


132 


131 


136 


141 


147 


137 


142 


147 


143 


3 


34 

442, 

454 

. 

153 

571, 

573 

558, 

681 

• 

534 

* 

12 


478 


529 


15 


11 


273 


129 


222 


126 


M AXILLARY sinus, pressure on orbit from 
Measles, conjunctivitis in ... . 

Meibomian glands, apertures of. 

,, ,, *’ calculus in .... .' 

,, ,, obliteration of . ... . 


73 
. 219 

u 13 
. 96 

. 95 
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Meibomian glands, abscess of.35 

Melanosis of iris.825) 

,, orbit.64 

Mercurysin iritis.313 

Micropsia.35)6 

Milium of eyelids. 94 

Movement of the eyeball.632 

Mucocele of lachrymal sac.142 

Muco-purulent conjunctivitis.167 

Muscie.-ft >6 

Muscles of eyeball, action of.632 

,, ,, ,, combined.632 

,, ,, division of, iu paralysis ..... 643 

,, ,, ,, strabismus .... 6 60 

,, ,, paralysis of.636 

Mydriasis. 331, 334 

Myopia.659 

,, characters of. by ophthalmoscope.564 

„ in posterior staphyloma.376 

,, treatment division of external rectus. . . . 3S1 

,, „ lenses.565 

Myosis.332 


"VT 2EVUS of eyelids. 96 

11 „ orbit 66 

Nasal duct, catheterism of.144 

,, „ obliteration of.143 

Nebula* of cornea.273 

Necrosis of orbital walls.47 

Nerve% injury of, effects on eye •.25 5 

y |t „ of fifth..S3, 451 

,, „ sympathetic . . . . 451 

Night blindness ..423 

Nystagmus. 334 


O bliteration of pupil. 307 , 309 , 313 

Obstruction of lachrymal canals.137 

,, Meibomian afterturea ...... 95 

,, nasal duct . . . *.143 

,, puncta. 131 

(Edema of the conjunctiva . .... t ... IV 

„ eyelids. 124 

„ optic papilla.435 

,, retina.391 

Onyx ....251 

Opacities of ; cornea.•. ... 273 

crystalline lens.478 


R»B. 
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PAOB 

Opacities of vitreous.467 

Ophthalmia (see Conjunctivitis) 

,, sympathetic ... S47 

Ophthalmoscope .. '■ . 23 

,, appearance of healthy eye by .... 37 

,, arrangement of patient.32 

,, best form of.29 

„ binocular.30 

„ direct method of using.25 

,, indirect method.27 

„ retinal vessels seen by ....#.• 39 

,, sources of light.31 

Opium in iritis! , 313 

Optic pupil In, unicniia of.438 

,, ,, anatomy of. 2 

,, ,, apoplexy of.438 

,, „ atrophy of.447 

,, ,, ,, progressive.449 

,, ,, diseases of. 434 

,, „ excavation of.336 

„ ,, in glaucoma.367 

,, ,, ,, congenital malformation . . 3G7 

„ ,, ,, atrophy.368 

,, ,, healthy, as seen with ophthalmoscope . . 35 

,, ,, hypcruuuia, capillaty, of.435 

„ ,, venous, of.434 

,, ,, inflammation of. 440, 462 

Orbicularis muscle, paralysis of. 101 

Orbit, abscess of. 50 

,, carcinoma of . .a. 60 

,, caries of walls. 48 

,, cellular tissue, inflammation of ..... . 60 

,, contusion of edge of . 42 

,, encysted tumours of.. . 57 

,, erysipelas of contents of.■ . 50 

,, exostosis. 70 

,, foreign bodies in.48 

,, fractures of walls of.42 

„ gunshot wounds of >.44 

,, hydatids in ..57 

„ injuries of .. 42 

,, .. melanosis in.64 

,, necrosis of walls.47 

,, periostitis of. 45 

,, pressure on, from antrum.78 

» >, » cavity of cranium „ . . . 70 

,, L M frontal sinus . . . . c . 71 

' ** »> nostril.,-73 
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. fir.i 

Orbit, punctured wounds of.• 43 

,, scirrhus of.60 

Orbital^neurism. 66 

„ cellular membrane, erysipelas of.50 

7 , » ,, hypertrophy of.51 

,, ,, ,, inflammation of.50 

>< ,, ,, injuries of.43 


I )A LPEBRAL fissure, elongation of 
Pannus. 


X Panu^p. 

Paracentesis of cornea. 262, 

Paralysis of muscles of eye. . . 

,, ,, causes of. 

,, ,, prognosis in. 

,, „ treatment of . . . .' . 

,, external rectus. 

,, internal „ .. 


superior 

,, inferior ..538 

,, ,, oblique.538 

,, superior ,, 538 

,, levator pal pc. brie.98 

,, orbicularis palpebrarum.101 

,, the iris . . ..331 

,, the third nerve. 255, 539, 544 

Pediouli.129 

Periostitis of orbit.45 

Phlegmon of the eyelids.125 

Polypus of the conjunctiva • • 232 
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Pupil, artificial, circumstances requiring.842 
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Quivering of eyelids.102 
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,, inflammation of.393 
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,, pigmentary degeneration of ».407 
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PLATE I. 

Diagram of the Jluman Eye in Section. 

S. .Sclerotic ; continued in front into 
D. Cornea. 

N. Epithelial layer of cornea. 

C. t'lioronl. 

I. Iris. 

Cl’. Ciliary processes. 

CM. ,, muscle. 

K. Circular sinus 
It. Kotina. 

M. Macula lutoa. 

O. Optic disc. 

S.Li. Suspensory ligament, of lens. 

H, Hyaloid. 

1*. Canal of Petit. 

V. Vitreous. 

(2- Posterior chamber. 

A. Anterior chamber. 

L. Lens. 
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PLATE IT. 

Fm. 1.- -Simple Conjunctiritis .—liotli the orbital and pal¬ 
pebral portions of the conjunctiva are hypertvmic 
or “ blood-shot.” T)to everted lower liil is red and 
villous, and numerous vessels are seen ramifying; 
over the white of the eye, appearing to terminate 
at the margin of the cornea. (After Dalrymple, 
Plate VII. lig. (>.) 

p. Kill. 


Fro. 2 — T’aruhnt Conjunctivitis .—This figure exhibits the 
intense vascularity and cliemosis of the conjunctiva 
just prior to the second or discharging stage of gonor¬ 
rhoeal ophthalmia. The cornea is still clear, but 
sunk in the folds of the conjunctiva. (Dalrymple, 
X. -i.) 


P. 177- 





PLATE III. 

h'ru. 1 .—Pustular Conjunctivitis .—On the conjunctiva, to 
the outer side of the cornea, ia seen one of the so- 
called “pustules” or phlyctenula), and a leash of red 
vessels is seen feeding it. Another appears just over 
the margin of the cornea, which is bluish and opaque, 
from having been the site of former pustules. (Dal- 
rymple, XII l. ,TI 

p. 217 


Pm. H.— Plastic Iritis .—This figure represents the early 
stage of inflammation of the iris. A pink zone of 
sclerotic injection is seen surrounding the cornea, 
which is itself clear and unaffected. The iris is dull, 
and the margin of the pupil somewhat different in 
colour from the rest, and slightly irregular. The 
eonjuuctival hypericin ia is trifling. (Dairy uaple, 
XVIIT. 1.) 


p. :i04. 





PLATE IV. 

Flu. I .--Fundux of the Healthy Eye (European).—The 
general colour is orange-red, while the optic disc 
is yellowish-white. The central artery and vein 
of the retina are seen emerging from the disc and 
ramifying over the fundus. The arteries present 
a double contour; the veins are larger and more 
distinct. 

Flu. 2 .—Fundus of the Healthy Eye (Native of India).—The 
colour of the fundus is a brownish-grey, and the 
optic disc of a pale rose tint. In other respects it 
resembles that of the European. 


p. 40. 
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PLATE V. 

Fit,'. 1.— lli/jierceiuia of the Retina (malarial, m Native).— 
The pink tint, which has replaced the natural grey 
of the healthy fundus, indicates congestion. The 
vessels are foggy and indistinct, from the (edema¬ 
tous condition of parts. 

p. a!>«. 

Flo. 2.— Neuro-Retinitis in Jiriylit's Disease. —The white 
glistening patches are the product of fatty degenera¬ 
tion. The optic disc is ill-defined from serous effu¬ 
sion, and numerous small, radiating, brush-like 
extravasations of blood are seen scattered about. 
(After Liebreich.) 

p. 413. 

Fin. 3.— Inflammation of the Retina. —The optic disc is in 
great part of the same scarlet colour as the rest of 
the fundus : the whole appears hazy and (edema¬ 
tous. The central artery is of normal size, but the 
vein gx-eatly enlarged and remarkably tortuous. 
(After Jaeger.) 


p. 4(Id. 



PLATE VI. 





























PLATE VI. 

Fto. I. — Optic Seuvitis. —The fuudus is uniformly scarlet, 
and the optic disc and entrance of the retinal vessels 
surrounded and veiled l>y an (edematous haze. The 
vein is deeply congested and tortuous. (After Lie- 
breioh.) 

p. 450. 

Fro. 2.— Consecnfirc Atrophy of thr Pupilln. —The result of 
optic neuritis. The disc is whitish and flat, and 
presents an irregular margin, with black pigmentary 
deposits. Tim vessels are small and contracted. 
(Altered from (Jalczowski, Fig. 0.) 

p. 452. 

Flo. 3.— Primary Atrophy of the Papilla..— The optic disc 
displays the pearly-white, circular, and flat appear¬ 
ance which is characteristic of the disease. The 
retinal vessels are of normal size and appearance. 
(After Oalezowski, Fig. 5.) 


p 457. 
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PLATE VII. 

Pic. \.—Glaucomatous Excavation of the Optic Disc .—The 
cup extends up to the edge of the disc. The disc is 
surrounded by a light ring, duo to reflection of light 
from the anterior lamime of the scleral ring. The 
dilated vessels, when they arrive at the margin of 
the disc, are scon to make an abrupt curve as they 
descend into the cup. 

pp. 371, 372. 

Flo. 2 .— : Retinitis Piymevfosa, or Piyinentdfby Atrophy of the 
Retina and Choroid .—The dingy mottling of the 
fundus arises from the irregular pigmentation of the 
choroid : where the pigment is scanty or absent, 
the choroidal vessels are exposed. The retina is 
atrophied, and towards the circumference are seen 
the black, spider-like pigment-masses which charac¬ 
terize the affection. The disc is whitish and the 
vessels dwindled. 

pp. 41G, 4 1 !>. 

Flo. 3 .—-partial Atrophy of the Retina and Choroid, after 
Re.ti no-Choroiditis. Laryc Posterior Staphyloma. 

The optic nerve t ntrance is slightly reddened, and 
seen in an oblique projection, that is, as an oval 
disc, on account of the stapliylomatous distension of 
the posterior scleral one. The staphyloma is shaped 
like a shell, tendinous in appearance, of a bluish 
colour, and graded almost like a miniature terrace. 
'I'he border contains a great deal of pigment. Above 
and below, touching the staphyloma, there is a small 
roundish, pale-red mass of exudation. To the outer 
side of the scleral staphyloma are two groups, con¬ 
nected to each other, of ancient inflammatory centres, 
roundish in shape, and already advanced in Wtjfophy, 
through which the sclerotica glimmers, apd which 
appear mostly surrounded by a ridge of dark pigment. 
< >n the inner half of the fundus are numerous 
scattered small atrophying spots, surrounded by 
pigment, as well as some recent ones of a yellow 
colour. The whole fundus lias a tesselated appear¬ 
ance. (After Stollwag von (’urion.) 


p. 3IS5. 





CHAPTER I. 

llcmarlcs on the Anatomy of the Eye—Mechanism of 
the Accommodation of the Eye. 

ANATOMY OF T11E EYE. 


Pig. 1. 


Orhito-Ocidar Sheath. —The eyeball is encased in a 
fibrous sheath, which commences at the apex of the 
orbit, and embracing the optic nerve, passes forwards 
and becomes interwoven with the sclerotic a few lines 
behind the margin of the cornea. This sheath is known 
as the orbito-ocular sheath, or capsule of Tenon; it is 
perforated by the tendons of 
the obliqui muscles near the 
equator of the eye, and an¬ 
teriorly the tendons of the 
recti muscles, in passing 
through it, give oil' a number 
of fibres, which are incorpo¬ 
rated into those of the cap¬ 
sule of Tenon; in fact, these 
muscles may bp said to be 
inserted not only into the 
sclerotic, but also into the 
orbito-ocular sheath (Pig. 1). 

The posterior surface of the 
trlnW nf thp pvp n, 6 , c, < 1 , sections of the recti 

globe ot the eye, therefore, musc i,. g;PV , f capsulo of Tonon; 

glides over the inner layer of r/> ^ sclerotic, the capsule of 
the capsule of Tenon, some- Tenon haying been removed ; 
what in the same way as the A section of optic nerve, 
head of the femur does in the 

acetabulum, a small quantity of scrolls fluid interven¬ 
ing between the eyeball and the orbito-ocular sheath. 
In extirpation of the eye, care should be taken not to 


CAVSVI.E 
OB' Tbsoh. 



Facilitates 

motion. 


Preserved 
in extirpa¬ 
tion of the 



2 


ANATOMY OF THE EYE. 


Importance 
of, in ope¬ 
rations for 
strabismus. 


Form of 
the eyeball. 


Thb Solb- 
BOTIC. 


Th* Optio 
Nuti. 


injure the harrier formed by this fibrous membrane, 
the operation is thus rendered less dangerous than 
■when the capsule of Tenon is cut through, and the 
contents of tne orbit external to it arc wounded, for 
inflammation may under these circumstances be set 
up among the soft tissues contained within the orbit, 
and be propagated backwards to the cranial cavity.* 

The connexion of the capsule of Tenon with the ten¬ 
dons of the recti muscles has an important bearing on 
the operation of tenotomy for the cure of diplopia. 
Evidently, ff the tendons of the muscles only are 
divided close to tlieir insertion into the sclerotic, the 
processes given off from them to the capsule of Tenon 
will prevent the tendons from suffering too great a re¬ 
traction, and allow of their forming adhesions to the 
sclerotic near their normal point of insertion, often a 
matter of the first consideration in operations for the 
cure of strabismus. 

If the eyeball is carefully separated from its attach¬ 
ments, it will be found to be nearly spherical; the 
cornea, being the segment of a smaller sphere, is more 
convex than any other portion. The eyeball varies in 
size in different individuals—its mean diameter being 
about seven-eighths of an inch. 

The Sclerotic is the most external of the proper 
tunics of the eyeball, forming a dense, opaque, fibrous 
casing, which gives shape and support to the delicate 
structures within; its texture is modified anteriorly, 
where it forms the cornea, so as to become transparent 
and admit the passage of light to the interior of the 
eye. The optic nerve, ciliary vessels and nerves, pierce 
the sclerotic from behind: it is thickest posteriorly, 
where it cori-esponds to the situation of the retina, and 
becomes gradually thinner in front, until within a 
short distance of the cornea, when the sclerotic again 
increases in thickness, the capsule of Tenon being here 
fused into its substance : it is thinnest immediately 
behind the insertion of the recti and obliqui muscles. 
The sclerotic is in relation externally with the capsule 
of Tenon, and internally, in front, with the ciliary 
muscle, and behind with the choroid. 

The Optic Nerve passesthronghthe sclerotic,together 


* “ Atlas of Surgical and Topographical Anatomy,” by B. F. 
Beraud; translated by It. H. Holme, pi. 15, fig. 2. 
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with the retinal vessels, at a spot about one-tenth of an 
inch internal to the antero-posterior axis of the eye. 

The passage through which the nerve enters the eye¬ 
ball is funnel-shapecl—being smaller towards the inner 
than the outer surface of the sclerotic : this opening is 
crossed by numerous decussating fibrous bands, which 
constitute the lamina crihrosa —in fact, it would be 
more correct to say that the sclerotie is pierced by a 
number of small openings for the transmission of the 
component fascicles of the nerve, rather than by a 
single one for the nerve itself. 

The optic nerve is encased in a dense fibrous sheath, Disposition 
a portion of which, on reaching the sclerotic, becomes Breath, 
fused into its structure, strengthening it posteriorly. 

In addition to this, the neurilemma of the various 
bundles of which the nerve is composed, is not pro¬ 
longed into the eye, hut quitting the nervous elements 
(which are further deprived of their white substance), 
it terminates in the fibrous meshes of the lamina cri- 
broBa and anterior layers of the sclerotic. 

Donders* describes the sheath of the nerve as con- Donders* 
sisting of two partB; the larger, external portion, vievvs - 
leaves the nerve as it is about to enter the eye, and 
passing outwards, becomes incorporated with the 
sclerotic; the inner, more delicate portion, follows the 
nerve as far as the lamina crihrosa, which it helps to 
form, and then bends outwards to join the sclerotic 
towards its inner surface. The two portions of the 
sheath, in the normal condition of the parts, are united 
by a thin intervening layer of connective tissue, but 
the interval between them is continuous with the 
arachnoid cavity; and in persons predisposed to the 
affection known as staphyloma, posticum, the outer Relation to 
sheath diverges prematurely from the inner one, ^rloma 
leaving a considerable interval between them, which in p ' y ° ma ‘ 
section appears triangular, and is occupied by an in¬ 
creased growth of connective tissue. In this condition 
of the parts, the sclerotic immediately around the 
optic disc is represented by the thin layer of the inner 
sheath, deprived of the support it usually receives from 
behind, and is therefore prone to yield to intraocular 
pressure giving rise to staphyloma (see Fig. 33). 

* “ Accommodation and Refraction of the Eye,” by Donders, 
p. 378 (New Sydenham Society). 
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4 ANATOMY OF THE EVE. 

The Conjunctiva is essentially a mucous membrane, 
composed of an external stratum of epithelial cells 
resting on a basement membrane, beneath which the 
capillary vessels are situated. It lines the eyelids, and 
is continued over the anterior part of the eyeball; in 
the former situation it is known as the tarsal or pal¬ 
pebral conjunctiva, and in the latter as the orbital, or 
ocular conjunctiva. At its line of reflection from the 
lids to the eyeball, the membrane forms a loose fold, 
called the f arso-orl>ital fold ; at the inner angle of the 
eye is a vertical fold, the plica semilunaris. 

The palpebral conjunctiva is extremely vascular and 
thick, and its free surface is elevated into numerous 
papilla 1 , each of which encloses one or more fine capil¬ 
lary loops, and a terminal nervous apparatus, fhe whole 
being encased in connective tissue. Beneath the base¬ 
ment membrane is a loose connective tissue, in which 
a number of solitary glands are imbedded; and be¬ 
sides these, there are a row of some eighteen or twenty 
conglomerate glands, opening by as many duets on the 
free surface of the tarso-orhital fold of the conjunc¬ 
tiva ; they pour out an abundant watery secretion, 
which helps to lubricate the eye. 

The ocular conjunctiva is void of papillae, and is 
hound down to the capsule of Tenon by connective 
tissue; anteriorly it is united with the seder-otic. It is 
supplied with a superficial and deep set of vessels, the 
former beiug derived from branches of the palpebral 
and lachrymal arteries, and the latter from the muscu¬ 
lar and ciliary ; these anastomose with one another, 
forming a zone of vessels round the circumference of 
the cornea, and from this circle small branches pierce 
the sclerotic and anastomose with the vessels of the 
iris and choroid. Iu consequence of this arrangement, 
when the latter structure is congested, the zone of 
vessels round the cornea becomes turgid also, forming 
the “ sclerotic zone of vessels,” the “ arthritic ring” of 
which we shall have to speak so frequently, as a most 
important indication of disorder in the intra-ocular 
circulation. 

The veins of the conjunctiva empty themselves into 
the cavernous sinus through the muscular and lachry¬ 
mal veins, and also into the angular vein of the face, 
by the nasal arch; so that if from any cause the pas¬ 
sage of-blood through thevasa vorticosa of the choroid 
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into the ophthalmic vein in impeded, as in glaucoma, a 
collateral circulation is established through the veins 
of the conjunctiva—hence the enlarged and tortuous 
superficial vessels noticed in chronic diseases affecting 
the choroid. 

The Cornea is a modification of ’the sclerotic so con¬ 
structed as to receive its nutriment by endosmosis, 
thus preventing the necessity lor a vascular system, 
which would interfere with its transparency. The 
circumference is bevelled in such a manner that the 
sclerotic overlaps it; but, with this exception, it is of 
the same thickness throughout. 

The cornea is divided into three laminae; the external 
or conjunctival is an apparently structureless mem¬ 
brane, its anterior surface being covered by several 
layers of epithelial cells; posteriorly it sends processes 
inwards, interlacing with the fibrous elements of the 
lamina beneath it. The middle lamina constitutes the 
principal bulk of tbe cornea, and consists of fibrous 
tissue, so arranged as to form strata superimposed one 
over the other; frequent communications, however, 
exist between contiguous layers, so that they are inti¬ 
mately connected one. with another. In the intervals 
between the bundles and layers are innumerable inter¬ 
spaces or fissures, which contain elongated branching 
cells and a nucleus ; these cells are probably filled with 
nutrient fluid during life. Branches of the long ciliary 
nerves may be traced into the cornea, where they 
appear to form a very abundant and intricate net¬ 
work. 

'the internal lamina of .the cornea is composed of an 
homogeneous membrane, and is lined internally—that 
is, towards the aqueous humour—by epithelial cells. 
Bowman describes it as “ a transparent homogeneous 
membrane. Though, very hard and capable of resisting 
pressure, giving a crisp sound when divided with 
scissors, yet it is very brittle and easily torn, fragments 
showing a remarkable tendency to curl up on all sides 
into rolls/’* 

A part of tbe fibrous structure of the middle lamina 
unites with the internal at the circumference of the 
cornea, and their union gives rise to three sets of 

• “Lectures on the farts concerned in the Operations on the 
Eye,” by W. bowman, p. IS). 
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fibres; one passing backwards towards the ciliary pro¬ 
cesses, form a point of attachment for the ciliary 
muscle, another bending forwards in an arched man¬ 
ner, unite with those of the sclerotic, leaving a small 
Bpace between the two, called the circular sinus ; and 
a third set of these fibres curve backwards to the iris, 
and are inserted into its anterior circumference. 

The Choroid is essentially a vascular structure, serv¬ 
ing the primary purpose of a reservoir of blood for the 
nourishment of the vitreous and lens. It is prolonged 
anteriorly into the ciliary processes; externally it is 
in contact with the sclerotic and ciliary muscle, and 
internally with the elastic lamina of the choroid, a fine 
hyaloid membrane upon which the hexagonal cells of 
the choroid rest; these two limiting structures being 
united by bands of connective tissue, in the meshes of 
which are situated the vessels, nerves, contractile 
tissue, and pigment cells, which collectively constitute 
the choroid. The innermost layer of cells—that is, 
those nearest the elastic lamina—are almost devoid of 
colouring matter, and are very much smaller than the 
pigment cells. The choroid contains a considerable 
quantity of contractile tissue prolonged from the ciliary 
muscle. Its nerves are derived from the short ciliary 
branches of the ophthalmic ganglion. 

The vessels of the choroid and ciliary processes have 
been divided by anatomists into several layers, which 
it is unnecessary for me to describe. The arteries are 
derived from the posterior short ciliary divisions of 
the ophthalmic artery, which, piercing the sclerotic near 
the lamina cribrosa, divide into numerous branches ; 
these are directed forwards, following a somewhat 
meandering course among the pigment cells of the 
choroid, and they give origin to a dense capillary net¬ 
work situated immediately behind the elastic lamina. 
The larger vessels of the choroid, therefore, are nearer 
the sclerotic than their capillaries, and in their meshes 
are lodged the stellate pigment cells of the part; 
whereas many of the capillaries are internal to the 
pigment cells, and consequently when these vessels are 
congested, if the eye is examined with the ophthalmo¬ 
scope, they will be found almost to conceal the larger 
vessels of the choroid and its pigmentary structures. 
Among dark-skinned people, so long as the hexagonal 
cells of the elastic lamina remain in situ, it is impos- 
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sible to see the choroid with the ophthalmoscope; hut 
in the fairer races, the hexagonal cells being free from 
pigment allow the passage of light to the choroid, and 
the reflection from this vascular layer causes the 
scarlet colour of the fundus of the eye as seen with the 
ophthalmoscope. 

Some of the branches of the short ciliary arteries 
pass forwards through the ciliary muscle, and enter 
the iris. 

The veins of the choroid form a vascular stratum Veins “Tasa 
external to the arterial network ; they are«nrranged in 
curves (vasa vorticosa), converging to four large er 6r 
branches, which perforate the sclerotic midway be¬ 
tween the optic nerve and the cornea and ultimately 
empty themselves in the cavernous sinus. 

Beyond the ora serrata the inner surface of the Ciliary pro¬ 
choroid appears striated ; anteriorly the strins become ce33ea * 
deeper, forming the ciliary processes which pass for¬ 
ward and overlap, but do not actually touch the edge 
of the lens. These processes, amounting to about sixty 
in number, are received into as many folds of the 
vitreous body: they are lined internally by the sus¬ 
pensory ligament of the lens; externally they are in 
contact with the ciliary muscle. The structure of the 
ciliary processes is similar to that of the choroid, but 
anteriorly the vessels bend round upon themselves, 
each process being formed, as it were, of a club- 
shaped mass of vessels imbedded in fibro-cellular 
tissue and pigment cells ; these processes are situated 
immediately behind the iris, forming the ciliary 
body. 

The Iris, as has been already stated, arises from the The Ibis. 
fibres proceeding from the margin of the inner lamina 
of the cornea, some of which may be traced into it. A 
second set, arising from the margin of the cornea, were Its attach- 
mentioued as passing posteriorly towards the ciliary ™ ent ® 
processes ; some or these, too, may be followed into the 
iris. In addition to its fibrous structure, the iris con¬ 
tains an outer longitudinal and an inner circular set 
of contractile fibres, connective tissue, pigment cells, 
vessels and nerves. Its anterior surface is free, and 
bathed by the aqueous humour; its posterior surface 
rests against the capsule of the lens, and it inner 
margin forms the circumference of the pupil. It con¬ 
tains a vast number of pigment cells; those on its 
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posterior surface being continuous with the epithelium 
covering the elastic lamina of the ciliary processes. 

The contractile (muscular) fibres of the iris may be 
divided into two sets; the outer, or radiating, which 
are described as running in fasciculi from without in¬ 
wards, forming the dilatator pupillm, and the internal 
circular fibres, which constitute the constrictor pupillm. 

The vessels of the iris pursue a similar course; they 
arc of a small size, and are derived from the long ciliary 
arteries, which perforate the sclerotic posteriorly; they 
pass along* in the ciliary muscle till they reach the 
outer margin of the iris, when they divide and form a 
zone round its circumference, sending off branches to 
the iris and ciliary muscle. 

The iris derives its nerves from the ciliary branches 
of the ophthalmic ganglion, which connect it with the 
third, fifth, and sympathetic nerves, and also from 
the long ciliary -branches of the nasal nerve; these 
uniting form a plexus round the outer margin of the 
iris, and from thence send off branches to supply the 
dilatator and constrictor muscles. 

The contraction of the pupil, in obedience to the 
stimulus of light, is evidently a rellex action depending 
upon excitation of the retina, the impression being 
transmitted to the circular muscle of the iris through 
the third nerve; for it is through the action of tho 
motor fibres of this nerve that the circular muscle of 
the iris contracts, for when the retina or the third nerve 
is destroyed the pupil remains dilated. If the optic 
nerve is divided, the iris still contracts when the 
portion of the nerve connected with the brain is 
irritated; and when the third nerve is divided, tho 
irritation of its distal portion will still excite contrac¬ 
tion of the iris. It is well known that through means 
of this rellex action, both irides will contract their 
pupils under the influence of light falling on one 
retina. Thus, in amaurosis of one eye, its pupil may 
contract when the other eye is exposed to a stronger 
light. The iris also contracts in association with 
certain other muscles supplied by the third nerve : 
thus, when the eye is directed inwards, or upwards, by 
the action of the recti, the iris contracts, as if under 
the action of the will ; the contraction of the iris may 
under these circumstances occur in cases of total 
blindness. The contraction of the pupils, when the 
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eyes are inverted as in looking at near objects, serves the 
purpose of excluding the extraneous rays of light which 
are too divergent to be refracted on the retina.* The 
sympathetic nerve brings the radiating fibres of the 
iris into action, and hence division of the S3 r mpathetic 
in the neck is followed by contraction of the pupil, 
whereas its irritation causes the pupil to dilate. 

Donders remarks, that the action of the sympathetic 
causes a persistent exaltation of the tone of the 
radiating fibres of the iris ; thus the dilatator pupillno 
is with constant force the antagonist of tl* sphincter 
muscle.-)" It seems very possible, however, that the 
sympathetic fibres in this, as in other situations, are 
chiefly distributed to the vessels, and unless by 
altering their calibre hardly influence the movements 
of the iris. 

The fifth is the sentient nerve of the iris ; its motor Sentient, 
action can only be explained by supposing that, when 
irritated, reflex action takes place from the Gbisserian 
ganglion, for its influence in causing contraction of the 
pupil continues after division of the oculo-motor and 
the sympathetic nerves .% 

The lief ilia is essentially a nervous structure, spread TheRb- 
over the inner surface of the hack of the eye. It TlNA - 
exteuds from the optic disc forwards as far as the Extent and 
ora serrata, its posterior surface being in contact reluti ° 113 - 
with the hexagonal cells of the choroid ; internally 
it is separated from the hyaloid by the membrana 
limitans. 

The vessels of the retina are derived from the arteria The central 
centralis retina;, which enters the eye through the arter y uu<1 
centre of the lamina cribrosa, and passing through the 
optic disc, sends out branches in different directions; 
they form, however, two principal groups as they leave 
the disc—one ascending, the other descending. These 
vessels are at first situated immediately beneath the 
membrana limitans, but ultimately they dip down into 
the nervous elements of the retina, terminating in a 
system of delicate and by no means numerous eapilla- 


* “ Handbook of Physiology.” By W. I 1 . Kirkes. Eighth 
Edition, p. 640. 

t Vute Bonders on “ Accommodation and Refraction,” pub¬ 
lished by the Now Sydenham Society, p. 570. 

| Id. p. 581. 
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ries. The veins commence in a circle round the ora 
serrata, and converging from thence, end in the vena 
centralis retinae, which passes out of the eye through 
the centre of the optic diBC. 

The optic disc is described by Galezowski, Clifford 
Allbutt, and other authorities, as having a separate 
source from which it derives its blood-vessels, con¬ 
sisting of branches from the piajmater to the chiasma 
of the optic nerve, a branch from the middle cerebral 
to the optic tracts, as well as vessels from the choroid 
plexus and central artery of the retina: by means of 
the former (branches from the pia mater) there is 
an unbroken vascular network from the optic tracts 
to the papilla. In consequence of this arrangement, 
we can understand how anomalies in the cerebral cir¬ 
culation may extend to the papilla of the optic nerve, 
and how,' from disease of the vessels supplying the 
papilla, this structure may be converted into a per¬ 
fectly white disc (atrophy), its rose colour depending 
upon the supply of blood from the above-mentioned 
sources. On the other hand, the condition of the 
vessels of the optic papilla may indicate the degree of 
repletion or anaemia of the cerebral vessels, of which 
they are the prolongation.* Btit we must bear in 
mind that the blood supply of the disc is also main¬ 
tained by vessels given off from the central artery of 
the retina, and from a vascular circle which surrounds 
the disc, formed from branches of the short ciliary 
arteries. In addition to these vessels the optic disc 
receives arteries and veins directly from the choroid, 
these anastomose with branches from the central ves¬ 
sels of the retina. 

A deeply-tinted yellow spot, called the macula lutea, 
may be observed in the retina, situated exactly in the 
axis of vision; it is therefore about the one-tenth of 
an inch to the outer side of the entrance of the optic 
nerve (optic disc); in its centre will be seen a small 
depression, the fovea centralis. The retinal vessels 
will be noticed curving above and below this spot in 
an arched manner, but they do not cross it. The 


* “Etude Ophthalmoscopique sur les Alterations du Nerf 
Optiquo,” par X. Galezowski, p. 33, Paris, 1866; also “ On the 
Use of the Ophthalmoscope,” by T. Clifford Allbutt, p. 80, 
London, 1871. 
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macula lutea is the most sensitive part of tlie 
retina. 

As I have already mentioned (p. 3) the fibrous Entrance 
sheath of the optic nerve is divided into two layers, ° e ‘ v optlc 
the outer one being fused with and strengthening the 
posterior and middle layers of the sclerotic; and the 
internal sheath, which represents the neurilemma, 
passing forwards to the intra-ocular surface of the 
sclerotic to become fused with its anterior layers. Con- acIerol 
sequently, at the optic foramen of the sclerotic, a more opening, 
or less projecting border is formed, to whieh the edge 
of the posterior opening of the choroid is attached by 
filamentary tissue. The scleral opening is filled by 
the anterior part of the optic nerve. 

The lamina cribrosa is constituted by processes from 
the neurilemma of the optic nerve, strengthened by a 
network of elastic elements from the sheath of the cen¬ 
tral artery of the retina, and by fibres from the sclerotic. 

The Suspensory Ligament of the Lens (zonula of Ligament 
Zinn) is a fibro-cellular structure internal to the hexa- £ 3 ™“ 
gonal cells of the choroid ; it passes forwards from the 
ora serrata and along the ciliary processes, and dip¬ 
ping down over the margin of the lens, it is iucor- 

} >orated with the anterior surface of the capsule of the 
ens. In leaving the ciliary body to pass to the lens, 
the suspensory ligament forms the anterior wall of the 
canal of Petit, to be presently noticed. 

The Hyaloid constitutes the membranous bag in The Hta.- 
which the Vitreous is contained; it is a most delicate *j? ID AIfD 
and fragile structure, and is in immediate contact with IIBB0DB - 
the membrana limitans as far forwards as the ora 
serrata: anteriorly it is in apposition with the suspen¬ 
sory ligament of the lens, until, advancing close up 
to the margin of the lens, it dips down behind it, so 
that the edge of the lens is contained in a canal, first 
described by Petit, which is formed by the suspensory 
ligament in front and by the hyaloid behind. 

Enclosed in this sac (the hyaloid) is the Vitreous 
humour, consisting of mucous tissue—the gelatinous 
connective tissue of Kolliker. It is structureless, 
without nerves or vessels, but contains nuclei and 
cells, which are principally found in its peripheral 
layers, and near the hyaloid. The nutrition of the 
vitreous is carried on through the vessels of the retina 
and choroid. 
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The Lons is a transparent double-convex body, 
about the sixth of an inch thick, more curved behind 
than in front; it is composed of a numerous series of 
fibres, united so as to form plates or laminin, having a 
very complex arrangement. It is contained in an 
elastic homogeneous capsule; on the posterior surface 
of the anterior capsule is a layer of polygonal cells, 
otherwise the capsule has no epithelium. The lens 
with its capsule may be said to rest posteriorly in the 
anterior part of the vitreous, the hyaloid intervening, 
and in front it is attached by the suspensory ligament 
to the ciliary processes, and is in contact with the 
posterior surface of the iris, and aqueous humour. 

The last structure I have to notice is the Ciliary 
Muscle; it consists of two sets of smooth muscular 
fibres, one having a meridional direction, the other a 
circular course; the former arise from the point of 
junction of the cornea and sclerotic., and pass back¬ 
wards beneath the sclerotic as far ns the ora sorrata; 
they are attached to the sclerotic. These bundles of 
muscular fibre have an intimate connexion with the 
connective tissue of the ciliary processes and choroid. 
The circular fibres of the ciliary muscle are chiefly 
found near the boundary of the iris, and are attached 
to the fibres proceeding from the inner layer of the 
cornea towards the iris. 

The source of the vessels supplying the ciliary 
muscle is the same as in the case of the iris. Its 
nerves are derived from the ciliary, naso-ciliary (a 
nerve of sensation), and also from the sympathetic; 
these unite and form an abundant plexus in the 
muscle ; it is also supplied with ganglionic cells. 

The Eyelids serve a most important function in 
protecting the eye. Their anatomy will be readily 
understood by reference to the diagram on the oppo¬ 
site page, after M. -Moll, which represents a vertical 
section through the middle of the upper eyelid, treated 
with acetic acid, and magnified.* 

The surface of the skin of the lid (a) is covered with 
fine hairs, and is continuous with the palpebral con¬ 
junctiva (18-18). The cilia (22, 215) emerge from about 


* “Arehivf. Opl.th.,” ltd. iii. p. 258. 1857; and II. Power, 
“ Illustrations of .Diseases of the Eye,” p. 8-1, 1807. 
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the centre of the free margin of the lids, their follicles 
extending backwards into the eyelid above the tarsal 
cartilage: several sebaceous glands open into each 
hair follicle. The centre: of the lid is occupied by the 
palpebral portion of the orbicularis muscle (c), a small 
portion of it (21) [Horner’s muscle] passing beneath 
the cilia; through these contractile fibres the duct of 
the Meibomian glands is seen to pass. The tarsal 
cartilage (k) is situated immediately beneath the con¬ 
i’ unctiva, the levator palpebrae is attached to its upper 
border (17). The Meibomian glands (12) aw imbedded 
in the tarsal cartilage, and open (19) near the inner 
margin of the edge of the lid. 


Fio. 2. 




Section of Eyoliil.—After Moll. 


A. External skin. it. Subcutaneous connective! tissue, 

e. Palpebral part of tlie muse, orbicularis. 

D. Connective tissue containing fat between the orbicularis 
and the tarsus. 

e. Tim tarsal cartilage. r. Mucous membrane. 

O. Free border of the lid. 

1. Epidermis. 2. Cutis, with papilla. 

3. Hairs with their follicles. 4. Sweat glands. 

5. Bloodvessels in the subcutaneous eonuectivo tissue. 

6. Nerves in the same. 

7. Pars ciliaris 

8. Pars palpebralis 

9. Fat. 

10. Bloodvessels in the connective tissue between the muse. 

orbicularis and the tarsus. 

11. Nerves in the same. 

12. Lobuli of the Meibomian glands. 


of tho muse, orbicularis. 
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13. Termination of the same glands. 

14. Section of an adjoining Meibomian gland. 

15. Adipose tissue in the most superior part of the tarsus oyer 

the ends of tlio Meibomian glands. 
ir>. "Elastic tissue merging into the upper part of the tarsus. 

17. Musenlus levator pal pe bra; suporioris, terminating in the 

above-named elastic tissue. 

18. Papillee of the mucous membrane. 

1!). Opening of the excretory duct of the Meibomian follicle. 

20. Glands of small hairs near the free border of the lid. 

21. Tarsal portion of the orbicularis (Floruer’s muscle). 

22. Cilia. 23. Two cilia in one follicle. 

24. Sebaceous glands of the cilia. 

25. Cutis of the free border of the lid. 
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The Accommodation of the Eye — that is, the me¬ 
chanism by which rays of light from objects at dif¬ 
ferent distances are brought to a foens on the retina, 
has been a matter of dispute for years; and the sub¬ 
ject has acquired additional interest from the large 
share of attention which has of late been directed to 
the disorders of accommodation. 

It will be advisable, in the first place, to glance at 
the facts which appear to prove that, in the accommo¬ 
dation of the eye for near objects, the convexity of the 
anterior surface of the lens is increased. It is evident 
that this, or some equivalent change in the dioptric 
media of the eye, must take place, otherwiso rays of 
light from a near object (divergent rays) could not pos¬ 
sibly be brought to a focus on the retina, upon which 
rays from distant objects (parallel rays) are also fo¬ 
cussed ; in other words, parallel and divergent rays 
cannot he brought to the same focus, unless the re¬ 
fracting medium through which they pass is capable 
of altering its power of refraction. 

The necessary adjustment for the accommodation of 
the eye might be brought about by changes in the cur¬ 
vature of the cornea, or else by an elongation and con¬ 
traction of the antero-posterior axis of the eyeball; it 
would seem, however, as if Cramer and Helmholtz had 
settled the matter in favour of an alteration in the cur¬ 
vature of the lens as the cause of the necessary changes 
in the dioptric media. 

Helmholtz, in his experiments, took advantage of the 
well-known fact that when a lighted candle is held in 
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front of a healthy eye, three reflected images of the 
flame may be seen apparently in the pupil—‘an anterior 
and posterior erect image, being the reflections from Changes of 
the cornea and anterior surfaco of the lens, and a 
middle but inverted image reflected from the posterior strated. 
surface of the lens or vitreous. With his ophthalmo¬ 
meter he was able to measure the magnitude of these 
reflected images under varying circumstances, and he 
found that so long as the person under observation 
looked steadily at a distant object—that is, accommo¬ 
dated his eye for the far point—the thre%reflected 
figures of the flame of the candle remained unaltered 
in size ; but the instant the accommodation of the eye 
was changed, and a near object was brought under 
observation, the reflected image from the anterior sur¬ 
face of the lens increased in magnitude, the other figures 
remaining unaltered in size. 

It became evident, therefore, that in varying tbe ac¬ 
commodation of the eye from a far to a near object, 
the convexity of the anterior surface of the lens was 
augmented, the depth of the lens from before back¬ 
wards being increased by the bulging forwards of its 
anterior surface. The increase thus observed in the 
curvature of the lens, has been shown, mathematically, 
to be sufficient to bring divergent rays from near ob¬ 
jects to the same focus as that of parallel rays from 
distant objects without such alteration. In the latter 
case the lens is at rest, and it is only when wo look at 
near objects that the accommodation is brought into 
play. 

I’he same conclusion, as to the nature of the changes 
which occur in the adaptation of the eye to vision at 
different distances, has been arrived at in other ways; 
but the above experiments are sufficient for our pre¬ 
sent purpose. 

The accommodation of the eye appears to be a vo- Aooommo- 
luntary act, inasmuch as it is under the control of the ufatar/act! 
will: we wish to see a near object, and on looking at 
it, the changes in the form of the lens above described 
tako place, in the same way as the extensor muscles 
respond to the desire to open our hand when closed. 

In the infant we see how vague and u ncertain the per¬ 
formance of those actions is, which for accuracy depend 
upon the accommodation of the eye ; doubtless by re¬ 
petition these actions afterwards become unconscious 
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and automatic; tlie acquired faculties being organized 
in the constitution of the sensori-motor ganglionic 
nuclei, the movements follow as reflex effects of an ex¬ 
ternal stimulus. Another point especially deserving 
attention in connexion with these focal adjustments, 
is the combined precision and incessant variation re¬ 
quired: so long as a person is awake, alterations in 
the distance between the retina and objects under ob¬ 
servation must be taking place at every instant, neces¬ 
sitating corresponding alterations in the curvature of 
the lens ; #for it has been proved that, for correct vision, 
not only must the rays of light be brought to a focus 
on the retina, but they must be accurately focussed on 
its bacillary layer. 

The highest authorities of the day hold, that the 
accommodation of the eye is effected by the action of 
the ciliary muscle. Donders says—“ It therefore re¬ 
mains only to attribute to the musculus ciliaris the 
important quality of accommodation muscle. But the 
mechanism whereby the contraction of this little muscle 
alters the form of the lens, to however small a compass 
the question may now be reduced, is not yet satisfac¬ 
torily or convincingly brought to light.”* 

In support of this idea w r e cannot overlook the 
fact that in those animals whoso range of accommoda¬ 
tion is highest, as birds, the ciliary muscle is largely 
developed; in those, as fishes, in which accommo¬ 
dation is almost nil, the ciliary muscle is hardly 
developed. 

At one time it was supposed, that in the accommo¬ 
dation of the eye the action of the ciliary muscle was 
much assisted by the iris ; but Von Gracfe’s case has 
settled this point; for in this instance, the whole of 
the iris was removed and yet the focus of accommoda¬ 
tion remained perfect. 


* “ Accommodation and Refraction of the Eye,” by Donders 
l>. 20 (New Sydenham Society). 



CHAPTER II. 

Methods employed in examining the Eye, and testing 
the patient's Vision -— The Ophthalmoscope: its 
Principle, and Use—Ophthalmoscopic Appearances 
of the Healthy Eye. 

EXAMINATION OJ? THE EYE. 

The first and most essential point to attend to in ex- examina- 
amining the eye is, that it should be illuminated by a jh'iTbxb. 
clear, bright light. The patient may conveniently be 
seated before a window, the surgeon standing in such 
a position, that no part of his person intercepts the ra.ys Light, 
of light from falling directly on the patient's eye, and 
yet enabling him to examine the jiart thoroughly. 

The next thing to be done is to open the eyelids, the ManfpuU- 
upper one with the thumb of one hand, and the lower tlon - 
with the other. This manipulation, though simple 
enough, requires care; even slight pressure on the 
diseased eyeball frequently causing pain and irritation, 
followed by a gush of tears from the eye, which for the 
moment prevents us from proceeding with our exami¬ 
nation. The lids having been separated as far as pos¬ 
sible, the condition of the cilia, puncta, conjunctiva, 
sclerotic, cornea, and iris should be carefully noticed.** 

If one eye only is diseased we must compare its condi- The two 
tion with the sound eye ; slight alterations in the colour compared 
and brightness of the iris, which may nevertheless be 
very significant, are often thus distinguishable, and 
any abnormal prominence or flattening of one cornea 
will be made more apparent by contrast with the 
other. It is, moreover, by a comparative examination 
of this kind, that we ascertain the nature of the various 
derangements that are met with in connexion with- 
the muscular apparatus and movements of the eyeball. 

c 
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The degree of diplopia, or squint, existing in any 
particular case may be obtained by directing tho 
patient to look at a distant object in front of him, 
and then making a mark on the lid opposite to the 
centre of the pupil of the squinting eye; if now the 
working eye be closed, and the patient still directed to 
look at the distant object, the squinting eye will move 
outwards so as to fix the object under observation, and 
another mark must then be made on the lid below the 
pupil; the distance between the first and second dots 
will measure the angle of squinting. 

Examination of the Iris .—It will frequently be neces¬ 
sary in examining the diseased eye, to ascertain if the 
iris responds to the stimulus of light, or in other words, 
if the pupil dilates and contracts freely. To determine 
this, the. patient should be placed before a moderately 
strong light, which falls obliquely, from one side only, 
on the eye. The unaffected eye should be closed with 
a folded cloth or the hand, so that no light can reach 
it. The surgeon then places himself in such a position, 
that while he throws a very dark shadow on the un¬ 
covered eye with his hand, he keeps the pupil well in 
sight. Fixing his eye on the edge of the pupil he 
quickly removes his hand so as to allow a bright light 
to fall on the eye, and then the eye is again shaded, 
and so on. If the iris be healthy the pupils will have 
dilated while the light was^shaded from the eye, but 
will contract again the instant that luminous rays 
reach the retina. Any deviations from this rule should 
be carefully noticed, for, in the absence of synechia or 
other mechanical impediment to the motions of the 
iris, the character of its response to luminous impres¬ 
sions afford us valuable information in many disorders 
affecting the deep-seated structures of tho eye. The 
retina may, however, be extensively diseased and yet 
the pupils dilate and contract on the stimulus of light, 
for as I have before remarked, light falling on the 
retina of a healthy eye will through reflex action 
cause the contraction of the iris in the other eye, 
although it be amaurotic ; and, on the other hand, an 
inactive and dilated pupil does not by any means invari¬ 
ably indicate a diseased condition of the retina. In all 
doubtful cases it is advisable to apply a weak solution 
of atropine to the eye, the existence of synechia are de¬ 
monstrated in this way, the affected pupil dilating in 
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an irregular manner. But supposing there are no 
such complications, the atropine will nevertheless be 
useful, enabling us the better to examine the deeper 
structures of the eye with the ophthalmoscope. 

Eyelid* and iMchrymal Apparatun .—It is by no Examina- 
means an uncommon circumstance for foreign bodies fjou of the 
to become lodged beneath the upper lid, and in order 1 s " 
to see them it is necessary to evert the lid. A steel 
probe, or some such blunt instrument which will not Mode of 
easily bend, is laid against the slcin of tlig lid along thcm!" S 
the upper border of the tarsal cartilage, or about half 
an inch from the free margin of the lid; the surgeon, 
with the other hand, takes hold of some of the most 
prominent cilia., and after gently drawing 1 the lid for¬ 
ward, turns it backwards over the probe; if the patient 
be now directed to look downwards, the whole of the 
superior palpebral conjunctiva may be examined. 

The condition of the passages by which the lachrymal Eachrymal 
secretion passes from the eye into the nose often re- non* UC " 
quires investigation, for should they become occluded, 
it is evident that the tears will be unable to escape 
through their proper channel, and accumulating at the 
inner corner of the eye will overflow and run down the 
cheek. Under these circumstances an idea may be Situation 
gained of the seat of the. obstruction from the fol- tailed, 
lowing considerations :—If the puncta and canaliculi 
are healthy, gentle pressure made over the lachrymal 
sac will cause a minute drop of fluid to ooze out through 
the puncta ; but supposing these structures to be im¬ 
pervious, no such regurgitation of fluid can take place. 

If therefore constant laehrynration exists, and on mak¬ 
ing pressure below the tendon of the orbicularis, a drop 
of fluid oozes out through the puncta, we may conclude 
that the obstruction is in the nasal duct. 

There are, however, exceptions to this rale, for if the l>isplaoe- 
lachrymation depends on malposition of the puncta, the U puncta 
either from chronic inflammation and thickening of v 
the conjunctiva, from paralysis of the orbicularis, or 
any other cause slightly displacing the puncta, it is 
evident that only a portion ol‘ the tears can gain access 
to the sac, the remainder flowing over the cheek. 

Under these circumstances, the lachrymal sac being 
partly full, if pressure is made over it, a drop of fluid 
will ooze out through the puncta; but in such cases 
there can be no difficulty in ascertaining the cause of 
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tlie overflow, the displacement of the puncta being 
readily detected by simple inspection. 

If we have reason to suppose that either the puncta 
or canaliculi are closed, we may explore tlxe parts by 
introducing a fine probe into the punetum, and passing 
it along the canaliculus into the lachrymal sac. This 
is an easy matter if the parts ai-e healthy, but if ob¬ 
structed, we shall be unable to pnsh the instrument 
beyond the ] >oint of stricture. In this operation the lid 
should be slightly everted, so as to expose the punetum, 
and a fine probe should be passed into it for about half 
a line in a perpendicular direction, the instrument being 
afterwards directed horizontally inwards towards the 
lachrymal sac. Care should be taken in passing the 
probe, as the mucous membrane lining the canal is a 
very delicate structure, which may readily be torn or 
injured, and a permanent stricture of the canal result. 

Home slight resistance to the passage of tlie probe is 
often j'elt at. one or both extremities of the canaliculus ; 
this arises from the presence of two small valves, and 
the involuntary contraction of the sphincter muscle 
which surrounds the orifices of the duct. Gentle, but 
continued pressure with the probe, in the direction 
above indicated, will speedily overcome the spasm of 
these contractile fibres, and the instrument will then 
readily enter the sac, and its point may be pushed 
against tlie inner bony wall. 


Tension of 
the eve- 
bull. 


Bowman's 
scale ami 
register. 


Tension of Hie Eyeball .—The patient should be 
directed to close the lids of the eye under examination; 
the surgeon then places the tip of one forefinger on the 
outer part of the eyeball, exerting gentle pressure on 
the opposite side of the globe with the forefinger of the 
other hand ; the amount of resistance offered indicates 
the degree of tension. In its healthy state the globe 
can ho easily dimpled, hut in chronic glaucoma it 
becomes of stony hardness. Mr. Bowman remarks :*— 
“ I have found it possiblo and practically useful to 
distinguish nine degrees of tension, and for convenience 
and accuracy of note taking have designated them by 
special signs. The degrees may be thus exhibited : 

“ T represents tension, T N tension normal; the in¬ 
terrogation (?) marks a doubt, which in such matters 


■‘British Medical Journal,” 18C2, vol, ii. p. 378. 
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we must often be content with ; the numerals following 
the letter T on the same line, with or without the sign 
+ , indicate the degree of increased tension ; Or if the 
letter T be followed by —, of diminished tension. 

“ It is also to be borne in mind that the normal 
tension has a certain range or variety in persons of 
different age, build, temperament, and according to 
varying temporary states of the system as regards 
emptiness and repletion.” 

'Tvat 'Ti/pn.s .—It has been found advantageous to Test types, 
have a fixed scale by which to test the acuteness of 
vision, and which may be used not only as a standard 
of comparison between one person and another, but 
also to ascertain whether a patient's sight be improving 
or otherwise under treatment. Snellen’s test types Snellen's 
are now commonly employed for this purpose.* A types ' 
series of these types from JNTo. I. to No. XX. are 
arranged according to the size of the letters, so that 
No. I. is seen by a normal eye at a distance of one foot 
at an angle of five minutes, and its letters cannot be 
distinctly made out beyond that distance. The letters 
of No. 11. are seen at two feet distance at the same 
angle, and so on, up to No. XX. 

Supposing now a patient to be affected with a defect Method of 
of vision, so that he cannot see No. I. type at a dis- usine 1 em ‘ 
tance of twelve inches from his eyes, but can make out 
No. IV. type at this distance; evidently he requires to 
see the letters under a larger angle than that of five 
minutes, in order that he may gain a larger retinal 
image. We calculate the degree of acuteness of vision 
as follows:— 

V = Acuteness of vision. 

d = utmost distance at which the type is recognised. 

D = distance at which type appears at an angle of 
five minutes. 

Then V=T 3 . 

For instance, the individual who, having his eyes pro¬ 
perly accommodated, distinguishes No. XX. test type 


* Various forms of test types may be obtained from Messrs. 
Williams and Norgate, Henrietta Street, Uovent Garden, 
London. 
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only at ten feet, instead of twenty feet, has diminished 
aenteness of vision, 

V = ift = l- 

If lie can only distinguish No. III. type at one foot, 
his acuteness of vision V = ’, and so on. 

The range of accommodation for vision at different 
distances varies in different individuals and at different 
periods of life; in the normal or emmetropic eye, the 
nearest point of distinct vision is from three and a half 
to four inches, and the furthest point is at an infinite 
distance, lining limited only by the loss of the rays of 
light, due to atmospherical or physical causes. 

The Visual Field .—The visual powers may be almost 
perfect at the macula lutea, and yet beyond this spot 
the functions of the retina maybe completely destroyed. 
It is often necessary, therefore, to ascertain the extent 
of the visual field—that is, of the integrity or otherwise 
of the whole of the sentient surface of the retina. 

The limitation of the visual field may be ascertained 
in the following manner. The patient is sealed at a 
distance of a foot from a blackboard, or a frame in which 
has been placed a sheet of blue tissue or other paper. 
On the centre of this a small cross is marked with 
chalk or pencil, and the patient is directed to fix his 
eye upon this point, the other eye being closed. The 
crayon is now moved over the paper, being carried 
successively upwards, downwards, and to the right and 
left horizontally, marking in each direction the extreme 
limits at which the patient perceives it. The same 
plan is followed for all intermediate points, and the 
outline thus drawn upon the board or paper shows the 
limit of the field of visual perception. The other eye 
may then be tested in the same way.* 

A good idea of the extent of the visual field may be 
obtained by directing the patient to close one eye, and 
with the other to look steadily at one of the observer’s 
eyes. While the patient keeps his oye fixed in this 
way, the observer moves one of his hands in various 
directions over the patient’s field of visipn, ascertain¬ 
ing how far the hand can he seen from the optic axis 


* “ Tieoent. Advances in Ophthalmic Surgery,” by Dr.Williams 
of Boston, U.S., p. 30. 
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of the eye under observation. It is evident that under 
these circumstances, if the functions of any part of the 
retina external to the macula lutea is impaired, that 
the patient will be unable to see the observer’s fingers 
when situated at the corresponding part of the visual 
field. 

If the patient’s sight is so far impaired that he can Another 
no longer count fingers, it may yet be necessary to lnethod - 
test the extent of the field of vision, which may be 
managed as follows. One eye being closed, a white 
disc may be moved over the surface of the blackboard, 
and the point at which the patient recognises the object 
should be marked on the board; or the uplifted hand 
may be held at a distance of a foot from the patient's 
face, and having directed him to look towards it, a 
lighted candle is to be held in different positions in 
the visual field, and the spots noted at which it can 
be seen. 


THE OPHTHALMOSCOPE. 

The ophthalmoscope is now in such constant use as The Onr- 
a means of • exploring the condition of the deeper 5 “^“°" 
structures of the eye, that I need not dilate on 
the advantages it offers in the investigation of 
affections of those parts, which were formerly very 
obscure. 

Illumination of the Eye .—The reason why we can- Its prin- 
not ordinarily see the interior of the eye without the Clple aD<i 
aid of such an instrument, as well as the principle of 
its action, will both become intelligible by reference to 
the following figure (Fig. 3), in which A represents 
the eye under examination, accommodated to the dis¬ 
tant point F, where the flame of a lamp is supposed 
to be situated. It is evident that some of the diver¬ 
gent rays, proceeding from the luminous body at F, 
will fall upon A’s cornea, and being refracted by its 
dioptric media, they will meet at C on A’s retina. 

Some of these rays are absorbed, others are reflected 
by the structures of the fundus, and these, before 
emerging from the eye, must pass through precisely 
the same media as they did on entering it; and in 
consequence of their pursuing this path, they will be 
brought to a focus at the point from which they 
started—namely, at F. Unless an observer’s eye, 
therefore, can be made to take the place of the lumi- 
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Fig. 3. 


n 



nous body at F, it is evident that 
none of the reflected light from 
A's retina can possibly reach the 
observer’s. As pupil, therefore, 
appears black to a person in the 
position p, or, in fact, at any 
other point than at F. # If, how¬ 
ever, a mirror with a hole in its 
centre, through which light can 
pass, be substituted for the 
lamp, and the rays reflected 
from its surface be directed into 
the eye A, the light return¬ 
ing from A’s retina can now 
enter the observer’s eye, which, 
under these circumstances, may 
bo made to occupy the posi¬ 
tion of the lamp, as represented 
in Fig. 3. 

Again, suppose the luminous 
body is removed from the point 
F to F' (the patient’s eye being 
still accommodated for the dis¬ 
tance A F), the divergent rays 
proceeding from it, and being 
refracted by the dioptric media 
of A, would intersect at D, were 
they not intercepted by the fun¬ 
dus of the eye; as it is, they 
form a circle of light extending 
from a to b. But smcc the eye 
A is adjusted for the far point 
F, and not for F', it follows, that 
the rays reflected from any point 
in the circle a b, after emerging 
again from A, will be brought 
to a focus at the distance A F ; 
and those from the extreme 
points a and b will converge 
respectively to a' and b' in 
lines prolonged from a and b 


* “ Manual of Instructions for the Guidance bf Army Sur¬ 
geons in Testing the Kange and Quality of ‘Vision.” By 
Deputy Inspector-Geueral J. Longmore, Professor of Military 
Surgery at the Army Medical School. Page 38. 
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through x the optical centre of A. Under these cir¬ 
cumstances, an observer’s eye at any point p will 
receive a few of the rays from A’s retina, which 
will thus appear illuminated, even without the aid of 
a mirror. 

If these considerations be applied to the ophthal¬ 
moscope, the principles upon which this instrument 
depends as a means of illumination, may be readily 
comprehended, it being essentially a mirror, con¬ 
structed so as to allow the observer’s eye to take 
the place of the flame of the lamp* as repre¬ 
sented in Fig. 4. As, however, the deeper parts of 
the eye are only seen through its refracting media, 
we have still to explain the formation of images 
of those parts, which may be distinctly visible to the 
observer. 

Formation of Images .—There are two distinct modes Formation 
of examining an eye with the ophthalmoscope, known ofmia 6 eB - 
as the direct and the indirect methods. By the for¬ 
mer an erect geometrical image is perceived by the 
observer, and by the latter an inverted aerial image is 
produced. 

1 . By referring to Fig. 4, the direct method of 1 - Direct 
examination may be readily understood. A repre- method ' 
sents the eye of the observer, and B that of the 
patient, F the source of light, from which a cone of 
rays a h falls upon L, a double-convex lens interposed 
between F and the plane polished surface c d of the 
ophthalmoscope S. By means of the lens L the 
divergent rays of light from F are made to converge 
upon the mirror (which thus acts as a concave mirror 
in a position posterior to the eye of the observer), and 
after reflection from its surface, they proceed as if 
they came from a' b' situated behind it, and converge 
towards some point p. A portion, however, of the 
rays included between g i and h k is intercepted by 
the dioptric media of B, and these, after refraction, 
intersect at O within the eye, from whence they again 
diverge to form a circle of light upon B’s retina. If 
in this circle any two points a, /3, be taken, the 
reflected rays from which pass through the sight- 
hole m n of the ophthalmoscope, they will be 
brought to a focus at o' and ft on A’s retina, and Iraa j? e 
a virtual, erect, and magnified image a" /3'' of a (3 Sflea. mng ' 
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will bo seen by the observer, apparently projected 
beyond the patient’s eye.* 

To obtain a clear view of the 
1 'ig. 4. retina nnder these circum- 

T > stances, it is necessary that 

" the observer should advance 

the ophthalmoscope close to 
the eye under examination; 
the rays from the centre of 
the emergent cone of light will 
then form a large and very 
distinct view of minute parts 
of the fundus of the eye; but 
if the ophthalmoscope be re¬ 
moved to about twelve or four¬ 
teen inches from the patient’s 


* The eyes of both observer and 
patient aro supposed to bo emme¬ 
tropic, that is, a 
s clear and distinct 

imago of an object 
is seen at ordinary 
visual distances. 
The magnification 
of the image in this 
wise is so far a 
defect, that it loses 
in brightness and 
definition as it 
gains in size, and 
therefore contrasts 
unfavourably with 
the bright, sharp, 
beautiful imago 
which the indirect 
method displays. 
Throughout the 
following work, 
Cocciun'8 ophthal¬ 
moscope is sup¬ 
posed to be the 
instrument em¬ 
ployed in making 
observations, un¬ 
less, as in some few 
cases, special re¬ 
ference is made to 
another form of 
ophthalmoscope. 



(From Carter’s translation of Zander.) 
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eye, the outer rays of the cone will pass through the 
sight-hole of the instrument together with the central 
ones, and the vessels or any other spot on the retina 
will appear indistinct. 

The inconvenience of the surgeon being obliged to inconve- 
keep his face within a few inches of that of his patient 
during a prolonged examination may be overcome by and" 
the interposition of a concave lens between the eye of patient, 
the patient and the ophthalmoscope, the effect of CorreetC( j 
which is to render the light, after emerging from the by a con- 
eye, divergent, and the outer rays of the co®e will then °“ v ° ltiriS - 
fall on the surface of the mirror, in place of passing 
through the sight-hole of the instrument. 

If then the direct method of examination be em¬ 
ployed in the examination of an emmetropic eye, as in 
the instance we have supposed, an erect image of the 
retina may be clearly defined at a distance of three or 
four inches, but only a very imperfect one can be seen 
at fourteen or fifteen. The case, however, is different 
where the refracting power of the eye is abnormal; thus. 

In the myopic eye, an erect image cannot be seen at Available 
all, but at about fourteen inches a well-defined inverted and*hyper- 
figure may be observed. metropia. 

In the hypermetropic eye an erect imago of the 
retina may be seen at a distance of fourteen or fifteen 
inches.* (See Chapter XV.) 

2. We may now proceed to make a few observations 2 . indirect 
in explanation of the indirect method of ophthalmo- methud - 
scopic examination. 

The position of the patient, the lamp, and the 
ophthalmoscope should be the same as in the direct 
process, but, in addition, it will be necessary to place a 
convex lens in front of the patient’s eye. In Fig. 5, A Uain K a 
represents the observer’s eye, B that of the patient, F foneT* 
the source of light, L' a convex lens, by which a cone 


* An eye is said to bo myopic when the converging power of 
the dioptric media is greater than in tho normal state, and in 
consequence the focal point of parallel rays is situated iu front 
of the retina, diverging rays only being brought to a focus on 
tho retina. Hypermrtropia is the reverses of myopia, the parallel 
rays of light being brought to a focus behind the retina, con¬ 
vergent ravB only being focussed on the retina. In these, and 
in all subsequent instances, it is supposed that the observer’s eyo 
is emmetropic , or that by means of suitable glasses both divergent 
and parallel rays of light are brought to a focus on his retina. 
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of converging' rays is made to fall 
on the mirror S, and which, being 
reflected from its surface, c d, would 
find a focus at some point o ; but 
by the interposition of a second con¬ 
vex lens, Ij (object lens), the rays 
are brought to an earlier focus at w, 
whence, after intersection, they di¬ 
verge until intercepted by g h, the 
cornea of B. A portion of this 
light, corresponding to the aper¬ 
ture of, the pupil i k, enters the 
eye, and rendered ^lightly conver¬ 
gent by its dioptric media, proceeds 
to form a circle of light m n on 
the retina. The rays, returning 
from any two points a and ft in 
this circle will emerge parallel, or 
slightly convergent from B (ac¬ 
cording to its accommodation), and 
after refraction by the object lens 
Jj", will be united at a! and ft' re¬ 
spectively, at the distance, approxi¬ 
mately, from Li" of q its principal 
focus. A real, inverted, and mag¬ 
nified image a! ft,' of a ft, will thus 
be formed; and this 
will be distinctly visi¬ 
ble by A at a distance 
of twelve or fourteen 
inches, the rays di¬ 
verging from a' being 
brought to a focus on 
the retina at a", and 
those from ft' at ft". 

Mr. Carter explains 
the phenomena of the 
inverted and aerial 
image, under these cir¬ 
cumstances, as fol¬ 
lows :— 

“ If you hold up 
your ophthalmoscope 
lens, at a distance of 
about eighteen inches 
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from your eye, and look through it at any distant 
object, you will see an inverted image of that ob¬ 
ject. The image appears to you to be painted on 
the lens, but it is really suspended in the air, nearer 
to you than the lens by the focal length of the 
latter. Yon can test this by a simple experiment. 

Take a printed page, move it slowly towards one 
eye, the other being closed, until the letters begin to_ 
be indistinct. Measure distance between the eye 
and the page at which this indistinctness commences, 
and let us suppose that it is eight incites. Then 
get the inverted image again, move the lens slowly 
towards the eye, and measure the distance between the 
two at which the image begins to be indistinct. This 
distance will be eight inches, phis the focal length of 
the lens. If it be a two-inch lens, the distance will be 
ten inches ; if a three inch, eleven inches,—thus show¬ 
ing that the inverted image advances in front of the 
lens, and comes to within eight inches of the eye, 
while the lens is still at a greater distance away.” 

By the indirect method of examination— 

1st .—A clear and distinct image of a vessel, or any More eon- 
other small object on the retina, may be seen at a Tement - 
distanco of twelve or fourteen inches. 

2nd .—Although the magnification is less than Field 
by the direct method, the field of view is larger, la, ' ger - 
and a considerable portion * of the fundus of the 
eye being visible at once, its several parts may be 
studied and compared in their relative positions at a 
glance. 

Choice of Instruments .—With regard to the form of Opiuimi- 
ophthalmoscope for ordinary purposes, the one in- coccius. 0 ' 
vented by Coccius is a veiy useful one. It consists of 
a small metallic surface coated with silver; in its 
centre is a funnel-shaped hole about the one-sixteenth 
of an inch in diameter, and a plate of blackened metal 
is made to slide upon the grooved edge of the mirror, 
by means of which the illuminating power of the in¬ 
strument may be lessened if necessary. Attached to 
the slide is a clamp, into which a lens may be fitted 
in order to concentrate the rays of light upon the 
mirror; or it may be turned behind the sight-hole of 
the ophthalmoscope. Various lenses are supplied in 
the case, to be used as object-glasses. This instrument 
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is equally useful either for the direct or indirect methods 
of examination. 

On the whole, I believe that Liebreich’s small oph¬ 
thalmoscope is preferable to all other instruments of 
the kind; it consists of a circular, concave, metallic 
mirror, of four-inch focal length, having in its centre 
a funnel-shaped sight-hole. Attached to the mirror is 
a clamp, by which one of the ocular lenses, to be found 
in the instrument case, being placed in the clip, may 
be adjusted behind the mirror. Object lenses are also 
supplied v/hich are intended to be held before the 
patient’s eye. 

In place of the clamp behind the mirror. Dr. Noyes’s 
ophthalmoscope is provided with a revolving disc, in 
which four convex and the same number of con cave lenses 
are placed, which may thus successively he conveniently 
brought in front of the sight-hole of the instrument. 

The binocular principle has been applied success¬ 
fully to ophthalmoscopy; and without entering upon 
a detailed description of the construction of this instru¬ 
ment, J may recommend Heath and Murray’s binocular 
ophthalmoscope to those, who feel disposed to use a 
complex, rather than one of the more simple instru¬ 
ments above referred to. 

Self-illuminating Ophthalmoscope. —This instrument 
is the invention of Dr. Lionel Beale, and consists of 
two brass tubes sliding within each other. At the 
extremity of one of these tubes a block of wood shaped 
to the orbit is inserted, while to the side of the other a 
lamp is fixed. The inner part of the cylinder carries a 
reflector and the ordinary ophthalmoscope lens. The 
ophthalmoscope can be held in the hand or may be 
mounted upon a stem, and as the eye is examined in a 
manner similar to that of looking through a telescope, 
it can be used in any room in full daylight or when 
lamps are lighted. This arrangement obviates the 
necessity of a dark room for ophthalmoscopic inves¬ 
tigations. It can also be used irrespective of the 
patient’s position, being equally applicable to the 
standing or recumbent posture. It has extra lenses so 
as to be able to form an otoscope, endoscope, or laryn¬ 
goscope.* _ 

* Dobell’s “Reports on the Progress of Medicine ” for 1870, 
p. 508. 
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Having made choice of an ophthalmoscope, our next Source of 
inquiry must be as to the source of light most readily 
available, and best suited for ophthalmoscopic pur¬ 
poses. 

In places where gas is available, a round full flame 
from a gas lamp, will probably afford the best source 
from which to obtain light to throw into the eye for 
ophthalmoscopic purposes; but in many instances we 
cannot procure light from a gas burner, and under 
these circumstances a kerosine lamp may be used with 
advantage; it gives a remarkably good light; the 
flame is steady, white, and clear, and the wick seldom 
requires to be trimmed. 

It is not always necessary to dilate the pupil with Atropine 
atropine before making an ophthalmoscopic examina- eS8en ' 
tion ; a general idea of the fundus of the eye may be 
gained without the use of any mydriatic. The patient 
should be desired to look attentively at a mark on the 
opposite wall of the room, so that his eye may be ac¬ 
commodated for a distant point; if now he close one 
eye, the pupil of the other will dilate sufficiently to allow 
of an ophthalmoscopic examination. Should it be 
found necessary to make a more perfect observation, a 
solution of atropine may be applied to the eye, of a A weak so- 
strength not exceeding one gram to an ounce of water. }j^ n to be 
A patient is often put to considerable inconvenience if 1 
a more powerful mydriatic be used, the pupil taking 
several days to contract; and to a man engaged in 
business, this is a matter of consideration, for so long 
as the effects of the atropino remain, he will experience 
difficulty in reading and writing. 

It may be well to remind the reader that except in The two 
cases where one eye only is diseased, and the abnormal eyes to b ? 
conditions are clearly and unmistakably apparent, a comp “ re ' 
prognosis should not be ventured on until both eyes 
have been examined, the state of the one being care¬ 
fully compared with that of the other. Nothing is so 
likely to damage one’s reputation, or to shake the con¬ 
fidence of our patients in our judgment and skill, as 
giving a hasty or ill-considered opinion, which os <&» 
subsequent examination it may be found necesMOy to. 
alter: for this reason, also, it is advisable to write 
down the appearances presented by the eye in a note¬ 
book, with wilich to refresh our memory, and enable 



32 


THE OPHTHALMOSCOPE. 


us to form an idea of the progress of the disease, if at 
any subsequent period the patient present himself for 
inspection. 

Fig. 6. 



The inverted Ulraminatiov of the actual inverted image .—The 
image. arrangement,of the lamp, the patient, and the ob¬ 

server, when artificial light is employed, is shown in 
Fig. 6. It will be noticed that the eye of the surgeon,, 
Position of that of the patient, and the source of light are upon 
observer!- same level, the lamp being placed close to, and a 
little behind the ear of the latter. An assistant should 
stand behind the observer, holding a large white card, 
or some such conspicuous object, in his hand, upon 
which the patient is directed to fix his eyes. If the 
Fixing the right eye is under examination, the card must be held 
pa mm g over the observer’s right shoulder, and for the left one, 
over the left. By this means the patient’s eye is in¬ 
clined slightly inwards, and the rays of light from the 
ophthalmoscope will fall directly upon the optic disc. 

In the case of a blind man, no arrangement of this 



THE OPHTHALMOSCOPE. 


33 


kind can be made, and it frequently involves a trial of 
patience and ingenuity, to get such a person to hold 
his eye steadily, even for a few seconds, in the direc¬ 
tion required. It is necessary, however, under these 
circumstances, that the patient should keep his head 
erect, and directly opposite the observer’s ; unless this 
be insisted oil, it is difficult for a person not constantly 
in the habit of working with the ophthalmoscope, to 
make a satisfactory examination of the eye. 

In using the ophthalmoscope, the sight-hole of the 
instrument should be applied to whieheverOf the ob- hllitrurnenf. 
server's eyes is most convenient to himself, its rim 
being made to rest a gainst - his eyebrow, and as he turns 
his head, the instrument will move with it. The object 
lens in front of the patient's eye, should be held a little 
obliquely between the thumb and forefinger of the 
other hand, tlie ring and middle fingers resting against 
the patient's forehead, which thus acts as a fixed point, 
enabling the observer to approximate or withdraw the 
object lens to or from the patient’s eye, so as to bring 
the retina into focus with the greatest precision, and also 
to follow the movements of tlie eye under examination. 

The beginner may be troubled by the reflection of 
the ophthalmoscope from the cornea of the patient. 

It appears as a brilliant image of the mirror on the 
surface of the cornea, hiding that part of the retina 
which is behind it. It is easy to get rid of this reflec¬ 
tion by slightly rotating the object lens to one side or 
the other, when it will disappear, and the retina be 
clearly seen. 

14. 1 '.a mi nation of the virtual erect, image .—As I have Theewoi 
already explained, p. 25, in this mode of examination ,ma « e - 
the observer has to go inconveniently close to the 
patient’s eye, and tlie lamp must therefore be placed 
on the side corresponding to the eye under examination. 

The beginner will find more difficulty in gaining a dis* 
tinet view of the fundus of the eye by this means, than 
by the examination of the actual inverted image; 
nevertheless, it produces a much larger image, so that 
the fundus of tlie eye may thus be studied in detail with 
great accuracy, and in all doubtful cases both methods 
of examination should be employed. By greatly 
diminishing the size of the mirror perforation, we may 
even see the details of the fundus oculi, in the undilated 
pupil, by the direct method. 

I) 
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The lateral method of illumination, or the examina¬ 
tion of the eye by transmitted light. —For this purpose 
the observer and patient are seated opposite one an¬ 
other, and the lamp is placed in advance, and to one 
side of the latter, in order that its rays may be con¬ 
centrated upon tlie eye under examination by a convex 
lens, as shown in Fig. 7- The eye being illuminated 

Fio. 7. 



in this way, the observer can magnify any part of the 
lens, iris, or cornea with a convex glass held in front of 
the eye. 

By this means valuable aid is afforded the surgeon, 
especially in detecting foreign bodies in the interior 
chamber, or in cases of synechia and occlusion of the 
pupil from false membranes. Nebulae also, which it is 
difficult to appreciate with the unaided eye, may thus 
be distinctly deiined. In fact, abnormal changes going 
on in the lens and the structures anterior to it, are 
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most advantageously studied by tbe lateral method of 
illumination. 

OPHTHALMOSCOPIC APPEARANCES OF THE HEALTHY EYE. 

Colour of the Fnnilim .—I must observe, in the first 
place, that the whole of tlie interior of the retinal 
sj)here which can be brought into view through the 
pupil, or the fundus oculi, as it is usually termed, is 
among the natives of India, and indeed of all dark races, 
very different in colour from that wliich#is present 
among Europeans. Fig. 1, PI. IV., being a drawing of 
the latter, and Fig. 2, PI. IV., of the former. This dif¬ 
ference arises from the light being reflected back from 
the deep brown or black pigment, rilling the hexagonal 
cells of tbe choroid in the native, and obscuring tlie 
vascular structure which is situated behind it, as 
observed with the ophthalmoscope, so that the fundus 
of the eye appears of a brownish-grey colour among 
these people; whereas in the European it is of a 
crimson orange hue, the incident light being reflected 
principally from the vascular network of the choroid, 
which is seen through the transparent rctinn. 

'I’he precise tint of the fundus oculi must of course 
vary in each individual, depending upon the depth of 
colour of the pigment contained in the hexagonal and 
choroidal cells ; for instance, the inhabitant of Bengal 
being comparatively fair, the fundus of the eye, when 
examined with the ophthalmoscope, appears of a grey 
colour, whereas in the very dai-k-skinned native of 
the South of India it will be almost black.* And so 
also with the European ; in the light-haired people of 
the northern countries, the l'undus is of a bright 
scarlet colour, and in consequence of tlie almost entire 
absence of pigment in the part, tbe larger vessels of 
the choroid will be clearly seen ; but in the, black-eyed 
people of Spain and Italy, the colour of the fundus 
will be proportionality darker, approaching, in fact, to 
that of the natives of India. 

It is by no means an uncommon circumstance to 
find the fundus of a native’s eye of a deep red colour. 


* Dr. G. Smith, Prof, of Ophthalmic Medicine, Madras Medical 
College: Madras Quarterly Journal of Medical Hci-iice, Ho. 15, 
Feb. 1864. ’ 
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resembling that of the European; but this depends 
upon congestion of the vessels of the retina and de- 
struction of the hexagonal cells, so that a certain 
amount of light is reflected from the choroid, and, 
combined with that from the congested retina, causes 
the fundus to appear red. Under these circumstances, 
other alterations will be at once perceptible, enabling 
us to determine tlie nature of the disease, but these I 
will not now stop to describe. It is sufficient to repeat, 
that in the healthy eye of the native of India, the 
fundus oci'.li is of an uniform greyish-brown hue, the 
exact shade depending upon the colour of the pigment 
cells of the elastic lamina and choroid, the only excep¬ 
tion to this being in those parts of the retina occupied 
by the retinal vessels and the optic disc; on the other 
hand, in fair people, the reflection from the fundus 
oculi, as seen with the ophthalmoscope, is of a bright 
scarlet colour, in consequence of the light falling on 
the vascular choroid, the hexagonal cells containing 
little or no pigment. 

After what 1 have stated, it is almost superfluous 
to add that in the healthy eye of the natives it is quite 
impossible for us to see the sclerotic with the ophthal¬ 
moscope ; for if the hexagonal cells hide the choroid, 
mncli more must they, together with the pigment cells 
of the choroid, entirely conceal the sclerotic. This 
remark does not, however, hold good with regard to 
the optic disc; over this spot there are no pigment 
cells, the only structures that cover the lamina cri- 
brosa being the nerve fibres of the optic disc and its 
capillary vessels, and hence the colour of the disc, 
the light being mainly reflected from the fibres of the 
lamina cribrosa; and in the centre of the nerve, where 
the separation of the fibres towards the margin leaves 
the lamina most exposed, we may sometimes see a sort 
of mottling, due to the difference in colour between the 
fibrous tissue of tlie lamina itself, and the nerve 
tubules which occupy its openings. 

The optic iliac, or papilla, which is the termination 
of the optic nerve, or the spot at which it expands into 
the retina, will be found about one-tenth of an inch 
internal to the axis of the eye ; it is the first point 
which would naturally attract the observer’s attention 
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In. making an examination with the ophthalmoscope. 

The shape o£ the healthy papilla is circular, but it its form 
varies somewhat in different individuals: sometimes it an co our 
is elongated from above downwards, but never from 
side to side, unless as the result of disease. Its size, 
too, is by no means the same in all cases, and will, of 
course, appear to be augmented or lessened according 
to the power used to magnify it. The colour also of 
the papilla is subject to variation: it is of a more 
decided pink hue in the native of India’s eye than in 
the European—in fact, among the latter races, it is of 
a transparent, greyish-tint, with a slight admixture of 
blue ; but it may be of a lighter or darker pinlc, without 
there being any reason to suppose the part is diseased. 

The colour of the optic disc is duo to the rejection of 
light from the lamina oribrosa, bloodvessels, and nerve 
tubules composing the optic papilla.* 

In many cases the ophthalmoscope exhibits round Var!otieH - 
the optic disc a dark ring or crescent, which depends 
upon a collection of pigment in the choroid, in tlie 
immediate neighbourhood of the nerve, and has no 
pathological signification. At the point where the 
lamina cribrosa ceases, the optic nerve is contracted, 
and the opening in the choroid being narrow, in a 
certain measure compresses the nerve trunk ; for this 
reason, a sort of double border is often seen around 
the margin of the optic papilla. 

With regard however to the limits of the nerve, or Nerve 
the circumference of the disc, the following descrip- <>u “' uri< ' f - 
tion is quoted from Liebreich :—“Under the choroidal 
margin is the line, more or less dark, that indicalcs 
the border of the opening in the choroid; under the 
sclerotic margin is a bright crescent or circle, formed by 
the curving round of the sclerotic fibres, and appearing 
between the choroidal margin and the fine greyish line 
that indicates the narrowest part of the nerve itself, 
and is therefore called the proper nerve-boundary.” 

The latter under normal circumstances is not usually 
very sharply defined, but in abnormal changes of the 
papilla appears more distinct. The choroidal border is 
always strongly marked, especially at tlie outer border 

* Professor Lougmoro’s “Manual of Defective Vision in 
Soldiers,” p. 
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of the disc, presenting often a well-defined deposit of 
pigment, which must not be mistaken, as I have be¬ 
fore remarked, for a diseased condition of the parts. 

The point at which the central artery and vein of 
the retina enter the eye through the optic disc is sub¬ 
ject to considerable variation. Generally the artery 
passes through the whitish and depressed centre of 
the papilla, and, after emerging from the disc, divides 
dicliotomously, its branches ramifying in all directions 
towards the periphery of the retina; but the central 
artery may perforate the disc at any other point; not 
nnfrequently one or two larger branches are notfeed in 
the centre of the papilla, while others pass through 
its circumference, perhaps close up to the scleral 
margin of the disc. 

The apparent calibre of the vessels will vary with 
the magnifying power employed in observing them ; 
practice alone will thus enable us to appreciate abnor¬ 
mal changes in the calibre of these vessels. One fre¬ 
quently reads accounts in which the retinal vessels 
are said to be over-full or empty, as the case may 
be ; but iu truth it is most difficult to determine this 
point. 

The retinal veins are smaller than the arteries, and 
in consequence of their thinner coats their contents 
are readily seen; they appear, therefore, when exa¬ 
mined with the ophthalmoscope, of a darker and more 
uniform colour than the arteries, and the latter seem 
to be transparent in their centres ; this arises from the 
difference in the degree of illumination of the promi¬ 
nent centres of the arteries, as contrasted with their 
sides : from their conformation, it is evident that the 
sides of a vessel would receive and reflect relatively 
less light, and therefore appear in shade. 

If in the normal eye the central vein be carefully 
examined, a pulsation may be noticed in it, which will 
be rendered more evident on gentle pressure being 
made on the eyeball. If the compressing force be in¬ 
creased beyond a certain point, the pulsation at once 
stops, ajjd tlie veins become almost invisible from the 
eessatipn of the How of blood through them. In the 
healthy eye no arterial pulse can be seen, but if pres¬ 
sure be made on the eyeball it will become apparent. 
We notice this in a very marked manner in cases 
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accompanied with considerable intra-ocular pressure, 
as for instance, in glaucoma. 

The colour of the optic disc is not uniform, its outer Mottling of 
part being greyish and mottled. This appearance is the dl30 - 
caused by the difference in the light reflected from the 
nerve tubules, which is greyish, and that from the 
white glistening bands forming the lamina cribrosa. 

At the point of exit of the retinal vessels the white 
appearance is very marked, and often presents a little 
pit or hollow. The inner half of the disc is of a de¬ 
cidedly redder tint than the outer half, beta use it is 
more thickly covered by vessels and nerve fibres, and 
hence there is no reflection from the fibres of the lamina 
cribrosa in this situation. It is absolutely necessary 
to become acquainted with the different appearances 
which may be presented by the healthy optic disc, or 
these varying conditions may be mistaken for indica¬ 
tions of disease; the outer greyish-white tint, the 
central depressed appearance and whitish hue, together 
with the inner pinkish half of the disc, are conditions 
which vary considerably, but are more or less dis¬ 
tinctly recognisable in all healthy eyes. 

The Retina .—As I have already remarked, the retina A PP enra " ce 
is so transparent a structure, that when examined by ° 0 re lua ' 

the ophthalmoscope the small amount of light reflected 
from it is lost in the abundant reflection from the almost 
bright red background of the choroid; but in the case traus parent. 
of the natives of India and other dark races, the retina 
may be distinctly recognised as a grey, striated layer, 
lying over the black hexagonal cells of the choroid, and 
extending from the circumference of the optic disc as 
far outwards as the ora serrata. 

The macula lutea will not be recognised unless after The macula 
some practice with the ophthalmoscope. It is situated lutea - 
in the axis of vision, and its position may be at once 
found from the fact of the retinal vessels passing 
above and below it, but not crossing the macula lutea. 

The region of this spot is of a bright red colour, and 
the foramen centrale appears as a little light ring in it. 

The Choroid .—In discussing the anatomy of the The appear- 
choroid, p. 6,1 remarked that layers of very small capil- “orotd lh " 
lary vessels are placed immediately behind the elastic ° 
lamina of the choroid, and between these layers and 
the sclerotic, the venae vorticoBae and large branching 
pigmented cells of the choroid are situated; it follows, 



40 


THE OPHTHALMOSCOPE. 


The sclero¬ 
tic. 


Systematic 
examination 
of the eye. 


in consequence of this arrangement of the vessels, that 
when examining the eye with the ophthalmoscope, 
that light passing through tho transparent media, falls 
on the capillary layer behind the retina (provided the 
hexagonal cells ot the choroid are transparent), and 
the light which is reflected back to the eye of the 
observer from this layer of fine capillary vessels, gives 
the uniform red colour of the background of the eye in 
the healthy fair-skinned European. In albinos, or in 
persons in which there is very little pigment in the 
choroid, the larger vessels of the venae vorticosa may 
be seen. Evidently, as the vascular pigmented layers 
of the choroid line the inner surface of the sclerotic, it 
is impossible to see this latter structure with the oph¬ 
thalmoscope, unless, as often happens in consequence 
of partial atrophy of the choroid, a portion of its vas¬ 
cular and cellular structures is destroyed, and then 
the white glistening sclerotic may be seen through the 
choroid. 

The cornea, aqueous lens and vitreous, being in the 
healthy eye perfectly transparent, no light is reflected 
from them when under examination by the ophthalmo¬ 
scope, and consequently they are not seen. 

A Systematic Examination of the Eye should, as 
Professor Longmore remarks, be adopted in all cases 
of impaired vision; a patient of the kind consulting 
us, we should— 

1st. Endeavour to obtain a clear history of the case 
by means of a few leading questions, and while doing 
this, can make an examination of the external 
structures of the eye, including the muscular appa¬ 
ratus, and also ascertain the tension of the globe of 
the eye. 

2nd. If the nature of the disease is not determined 
by the above examination, we should place the patient 
at twenty feet distance from Snellen’s test types, 
No. CC to No. XX, and ascertain his acuteness of 
vision: if this is at fault, we should hold first convex, 
and then concave glasses before his eyes, and note 
how the sight is altered thereby. First one eye and 
then the other must be examined in this way. If 
there is a suspicion that astigmatism exists, a con¬ 
clusion may be arrived at on the subject by aid of 
Snellen’s horizontal and vertical test lines. Failing 
to discover anything wrong in the refraction or 
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accommodation of the eyes, we should proceed to 
examine:— 

3rd. As to the extent of the field of vision ; and 

4th. Make an ophthalmoscopic examination of the 
eye by the direct method, which will enable us to 
detect slight changes in the cornea, lens, or vitreous, 
also to diagnose further than we have already done 
by means of the examination above mentioned, the 
existence of myopia or liypermetropia, especially in 
tho case of children ; the lens and anterior media may 
subsequently be examined by the lateral •method of 
illumination. 

5th. And lastly, every part of the fundus of the 
eye should be carefully examined with the ophthalmo¬ 
scope, by the indirect method. 
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DISEASES OF THE ORBIT. 

Injuries of fhe orbit—Diseases of the bones — Inflam¬ 
mation of the cellular tissue—Orbital growths and 
t umours—Dislocation of the globe of the eye — Extir¬ 
pation of the eyeball—Diseases of the lachrymal 
gland. 
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Contusions and Fractures. —A blow or fall on the 
outer ridge of the orbit is, as a general rule, followed 
by no worse results than a “ black eye,” but in some 
instances it has been succeeded by effusion of blood 
within the cranium, inflammation, and death.* Some 
few cases have been recorded in which the bones form¬ 
ing the outer edge of the orbit have been fractured by 
direct violence. If the fracture extend into the frontal 
or maxillary sinus, emphysema of the eyelids will most 
probably follow. 

Fracture of the walls of the orbit not unfrequently 
occurs as an extension of a fracture from some other 

E art of the skull. For instance, the frontal bone may 
ave been fractured and symptoms of compression 
exist; the depressed bone may have been removed 
with the trephine but the symptoms remain unre¬ 
lieved. In several instances of this kind it has been 
discovered after death, that the fracture of the skull 
has extended to the orbital plate of the frontal bone, 
and laceration and protrusion of the brain have 
occurred in this locality. 


* Mackenzie on “ Diseases of the Eye,” 3rd edit., p. 2, 
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The walls of the orbit are occasionally fractured. Fracture 
the primary injury haring been received upon the contre- 
vertex or other part of the skull. Should the orbital coup, 
plate of the frontal bone be fractured in this way, 
marks of injury on some portions of the skull will be 
observed, and as a general rule in cases of this" kind 
there is considerable ecchymosis of the lower eyelid; 
but traumatic extravasation of blood in this locality 
may also occur under the following circumstances :— 

1. From an effusion of blood beneath the integuments 
of the skull, if it does not gravitate backwards, often 
produces an ecchymosis in the cutaneous surface of 
the eyelids, but never of the conjunctiva of the lids or 
globe. 2. That a blow directly upon the eyeball may 
give rise to an ecchymosis of the conjunctiva, both of 
the globe and lids. 3. That when fracture of the 
base of the Hkull is indicated by ecchymosis, this 
ecchymosis appears first beneath the conjunctiva of Situation 
the globe, then beneath the palpebral conjunctiva, cbymoaia". 
and only subsequently in the integument of the eye¬ 
lids, if at all. 4. That when the injury has been such 
as to make a fracture probable, External ecchymosis 
of the lower lid, and less frequently of the upper lid, 
is a significant symptom only, when it accompanies 
ecchymosis of the globe, or follows it after an in¬ 
terval.* 

Penetrating Wounds of the Orisit are of a trivial Pesb - 
or dangerous character, according to the nature of the wounds. 
instrument inflicting the injury, and the depth and 
direction which it has taken; if this h'as been deep 
and directly backwards, or upwards and inwards, it 
is not at all improbable that the brain may have been 
reached, and the results may be most serious. 

The first point to be ascertained in the case of a 
punctured or gunshot wound of the orbit is, as to the 
presence of a foreign body in the wound: our finger Search for a 
or probe will be our best guide in arriving at a con- 
elusion on this point, and should we discover such a ^ 
foreign body lodged in the orbit, we must, if necessary, 
enlarge the external opening to such an extent as to 
enable us to remove it. Instances are recorded in ? n< f remove 
which a bullet has remained embedded in the orbit lt- 

* Clinical Lecture, by I)r. It. M. Hodges, Boston Medical and 
Surgical Journal, April, 1873. 
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for years, apparently -without inducing any ill effects; 
but these cases are by no means to be taken as pre¬ 
cedents for allowing a foreign body to be left in this 
situation; for in ninety-nine cases out of a hundred, 
unless the foreign body be removed, inflammation, 
and suppuration of the tissues of the orbit will ensue, 
and very possibly irreparable damage be done to the 
eye. 

The second point to be noticed is the direction which 
the instrument has taken, for as I have before stated, 
if this be towards the brain, the case may be a most 
serious one, and our prognosis must be correspondingly 
guarded. The extent of the external injury cannot be 
relied on as an indication of the severity of the wound ; 
in fact, on a casual examination no contusion may be 
detected in the skin, the eyelids having been open, when 
the instrument inflicting the wound passed through the 
orbit and entered the brain. This point is forcibly 
illustrated by the following case, related by Mr. 
Guthrie :* A hoy was Btruck while at play with an iron 
wire in the right eye; there was no external wound to 
bo seen, but there was considerable cberuosis of the 
conjunctiva of the upper and inner part of the eyeball. 
Four days after the accident the patient complained of 
sickness and pain in the head; this was followed by 
restless delirium and coma, and on the sixth day after 
the accident the patient died. On examination, it was 
found that a piece of the iron wire had passed under 
the upper lid, and through the posterior part of the 
orbitar plate of the frontal bone into the anterior lobe 
of the brain, which was softened and bedewed with 
matter. This caBe shows the extreme caution neces¬ 
sary in forming a prognosis under sneh circumstances. 

If for twelve or fourteen days after the accident has 
occurred, no head symptoms have supervened, we may 
he hopeful as to the result, but the patient is not posi¬ 
tively safe from ulterior had consequences for some 
time afterwards. 

Gunshot Wounds of the Orbit, in a practical 
point of view, differ in no respect from punctured 
wounds, always taking into consideration the occasional 
unaccountable wanderings which a ball pursues in this, 
as in other parts of the body. As already directed in 


“Commentaries on Surgery,” p. 374, Ctli edit., 1805. 
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the case of other foreign bodies, the presence or not of 
the bullet in the orbit must first be determined, and 
then the direction it has taken ascertained ; lastly, it 
is as necessary to remove a ball from this situation as Small aiiot 
any other substance. We occasionally meet with in- 1,1 or lt ' 
stances in which a number of small shot have pene¬ 
trated the conjunctiva, and perhaps, glancing oft’from 
the sclerotic, have become imbedded in the cellular 
tissue of the orbit. In a case of this kind, all the shot 
that can be extracted withoitt making a deep incision 
into the cellular tissue, should be removed; the re¬ 
mainder will become encysted, or in time make their May be 
way to the surface, and may then bo extracted; it is ‘' ncy3tc * 
not advisable to search for them in the deeper struc¬ 
tures contained within the orbit.* 

DISEASE OF THE BOXES. 

Inflammation of the Periosteum of the bones of p«rtos- 
the orbit may be either acute, or chronic, and the JJ ™" 1 
symptoms to which it gives rise will accordingly vary 
in their intensity, and in the rate at which they 
advance. 

Periostitis in this situation most commonly arises Causes, 
from direct injuries. It may apparently be induced in 
some cases by exposure to cold, or from disease of 
neighbouring parts; in many instances, however, 
syphilis, either acquired or hereditary, is the primary 
cause of the disease. If the periosteum of the ex¬ 
ternal margin of the orbit be affected, a swollen, and Symptoms, 
on pressure, exquisitely painful spot will be detected ; 
hut if the membrane towards the back of the orbital 
fossa is involved, it is a more difficult matter to ascer¬ 
tain the nature* of the disease. The patient usually Pain 
complains of violent, deep-seated pain in the orbit, inoreftsed 
which increases towards bedtime; as the disease ad- ° n 3?resaure 
vances, the inflammatory action is likely to extend to 
the cellular tissue of the orbit, terminating in suppu¬ 
ration ; the conjunctiva of the eyeball becomes deeply 
congested and swollen, and the globe protrudes more Eye pro- 
or less from its socket. In the earlier stages of trudeB - 


* Poland on. Protrusion of the Eyeball : Ophthalmic Hospital 
Reports, vol. ii. p. 218. Also a case by Dr. Playno, vol. i. 
p. 215. 
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periostitis so situated, if pressure be made with the 

e ' it of the finger deeply into the orbit, we may pi*o- 
ly detect a particularly painful spot corresponding 
to the diseased periosteum, and if nocturnal exacerba¬ 
tions of pain are well marked (the patient having had 
syphilis) we may be tolerably certain as to the nature 
of the malady. In neuralgia, for which, it is said, by 
so high an authority as M. Trousseau, that this affec¬ 
tion might be mistaken, there is tenderness on pressure 
over the spinous processes of the first two cervical 
vertebrae,<and such pressure very constantly awakens 
pain in the branches of the nerves given off from 
this portion of the spinal cord ; this would not be the 
case in periostitis of the orbit.* 

It is often, however, difficult, to form a diagnosis 
between acute periostitis of the deeper parts of the 
orbit, and inflammation of its cellular tissue,f never¬ 
theless, if. is important if possible to arrive at an 
accurate opinion on the subject, because, in the former 
class of cases, unless we assist the matter to escape 
speedily from the orbit, necrosis of tlie neighbouring 
bone is very likely to result; there is less fear of this 
in inflammation of the cellular tissue. In cases of 
periostitis, as above remarked, by pressure against the 
walls of the orbit, wo may sometimes reach one 
particular spot that is exquisitely painful; or by 
forcing the eyeball back into the socket, this tender 
spot may be indicated. Moreover, as the swelling of 
the periosteum and cellular tissue around it will at first 
be limited, the eyeball will be protruded in the oppo¬ 
site direction, to that in which the inflammation is 
situated; for instance, if the periosteum in the upper 
part of the orbit is inflamed, the globe of the eye will 
be thrust downwards. In diffuse inflammation of the 
cellular tissue of the orbit, no one spot will be more 
painful than another, and the protrusion of the eyeball 
will be uniform; the skin of the lids becomes more 
deeply involved, and the course of the disease is more 
rapid than in acute periostitis; nevertheless the 
diagnosis is often very perplexing, and we may find 

* M. Trousseau on Neuralgia: Medico- Chirurgkal Iteview, 
vol. xxxiv. p. 265, 1804. 

t A Grafe on Exophthalmos: Ophthalmic Review, vol. i, 
p. 187. 
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ourselves at fault after carefully weighing all the points 
in the case. 


Treatment. —If, from the intensity of the symptoms, T> calmest. 
we have reason to suppose that suppuration beneath 
the periosteum has taken place, we are justified in ex¬ 
ploring the part with a grooved needle; and should we Explore 
discover the presence of pus, we must at once cut down tbo R art - 
along the needle upon the collection of matter, and 
allow it free exit. If this is not done, destruction of Givt ' 
the bone will surely occur, or, it may be, the inflam- to I “ atter * 
matory action will extend to the lining membrane of 
the skull.* I need hardly remark that great caution 
should be exercised in making an incision into the 
orbit, on account of the complicated anatomy of the 
parts, but we are bound, nevertheless, to operate with¬ 
out hesitation. I have in several cases of the kind, 
after exploring the part with a grooved needle, run a 
strong iron probe along the groove of the instrument, 
and so torn open the cellular tissue, simply incising 
the skin, so as to give exit to the pus. 

In the subacute and more chronic forms of perios- Iodide of 
titis, iodide of potassium and cod-liver oil may coutrol, potassium, 
if not cure the disease, and these remedies should, at 
any rate, be allowed a fair trial. 

Necrosis. —Necrosis of one or more of the bones Necrosis 


forming the orbit, as has just been remarked, may or 01 
occur as a sequence of periostitis, or it may take placo 
in consequence of direct violence, or from inflammation 
of the cellular tissue of the orbit. I have had a case of Case. 


this kind lately under my care. A man of the name 
of Tait, a guard on the I;. I. liailway, was exposed to 
severe cold on the 5th of December, 1866; the following 
day violent inflammation of the cellular tissue of the Following 
right orbit set iu, and at the end of fourteen days a inflamma- 
considerable quantity of pus escaped through an open- i t ni’”r 0 t.i°«,i' a 
iug at the inner and upper part of the superior eyelid. 
Ultimately a fistula formed in this situation, and small 
portions of necrosed bone have since been constantly 
coming away. I saw this man in June for the first 
time; dead bone was then to he felt in the roof of the 
orbit, and he was perfectly blind with the right eye. 


* Poland on Protrusion of the Eyeball. Case of severe cere¬ 
bral symptoms, coma and death, following an internal node of 
the orbit: Ophthalmic Hospital Reports , vol. ii. p. 225. 
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Notwithstanding this blindness, which had been com¬ 
plete since the third day • from the first appearance 
of the disease, the muscular apparatus of the eye¬ 
ball was normal, and in fact the eye, on a super¬ 
ficial examination seemed healthy; but on making an 
ophthalmoscopic examination, I found the optic disc 
atrophied, being circular and of a dead white colour, 
and the vessels of the retina were contracted. The in¬ 
flammatory action had attacked the cellular tissue of 
the orbit, and extending to the optic nerve, had induced 
atrophy of the papilla. 

Treatment .—In instances of necrosis, unless exfolia¬ 
tion has taken place, it is better to wait patiently, 
allowing nature to take her course, till the dead bone 
has separated, when it may be cut down upon and 
removed. The structures contained in the orbit are 
closely packed and of an important character ; except, 
therefore, in instances unequivocally demanding the 
use of the knife, it is advisable to be as sparing as pos¬ 
sible of its employment. 

Cartes of the Bones of the Obrtt.— The following 
case affords an instance of the terrible mischief which 
sometimes results from this disease, especially under 
injudicious treatment:— 

Grish Ghunder Sing, aged eighteen, admitted into the 
Calcutta Ophthalmic Hospital on August 20th, 1865. 
Up to within the last twelve months he has enjoyed 
£Ood health, and been employed aB a compositor; there 
is no history of either hereditary or acquired syphilis 
in this case. A year ago he began to suffer from pain 
in the head, and shortly afterwards from a discharge of 
blood and matter from tbe nose ; for this he was sali¬ 
vated by his friends, the ptyalism lasting two months; 
he also had leeches applied to his temples. Some time 
afterwards, on rising one morning, he discovered that 
he could no longer see with the left eye, and within the 
last month the sight of his right eye has gone also, so 
that he is now completely blind. His digestive system 
is in good order, and his mental faculties are perfect, 
lie has, however, lost the sense of smell. The right 
eyeball protrudes considerably, and the cornea is hazy. 
There is a fistulous opening at the inner part of the 
left upper eyelid, and through this a probe may be 
passed far back into tbe orbit; no dead bone can be 
felt. Tbe left*eye is less prominent than the right one. 
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and the dioptric media are transparent: the margin of 
the optic disc is ill-defined* and like the retina looks 
cloudy; the retinal vessels are of normal size. The 
patient gradually became weaker, he was troubled with 
severe pain in the head and often had attacks of obsti¬ 
nate vomiting, but his speech and mental faculties re¬ 
mained perfect. Soon after his admission both eyeballs 
were observed to throb or pulsate in a most remarkable 
manner after the slightest exertion, for instance on 
rising in bed, the pulsations being synchronous with 
those of the heart. 

The boy died on the 18th February, and on making 
a post-mortem examination, I found that the whole of 
the orbital plate of the frontal bone, and the greater 
part of the body of the sphenoid, had been destroyed 
by caries, so that nothing but the thickened dura 
mater intervened between the brain and the tissues 
contained in the orbital fossa; the pulsation of the 
globes was thus easily accounted for. The optic nerves 
were softened and destroyed, but the vessels and 
nerves entering the orbit were so intimately associated 
with the diseased structures, that it was impossible to 
dissect them out, or determine their individual con¬ 
dition. The inferior portions of the anterior lobes of 
the brain were softened, but presented no other morbid 
appearances. 

Fistula.—C aries of the walls of the orbit is, fortu¬ 
nately, by no means always so destructive as in the 
case of this lad; the disease is often confined to a 
small portion of the bones, and a fistulous opening 
forms between this spot and the skin, through which 
a thin watery fluid constantly oozes away, and the 
soft disintegrated bone may be felt with*a probe. 

The fistulae thus formed in cases of necrosis and 
caries are frequently more troublesome to cure than 
the disease itself; the external opening is maintained 
by adhesions to the periosteum, and thus a puckered ci¬ 
catrix forms, which often leads to eversion of the eyelid. 

Fistulous openings of this kind are probably best 
treated by injecting the liqueur villate of the French 
surgeons, or a similar preparation, into the fistula 
every third or fourth day.* At first, the injection may 
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* The following is the composition of the Liqueur Villate, after 
M. Notta:—Liquid subacetate of lead 30 parts, sulphate of copper 
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cause considerable pain and inflammation, but this 
soon subsides, and each subsequent injeotion causes 
less irritation. In some of these cases not only does 
the fistula heal under this treatment, but healthy 
action appears to be excited in the diseased bone. 

INFLAMMATION OF THE ORBITAL TISSUES. 

Inflammation of the Cellular Tissue. —The cellu¬ 
lar tissue contained within the orbit is occasionally 
the seat Cf acute inflammation and suppuration, but 
except as a complication of traumatic cases or perios¬ 
titis this affection is very rare; those instances that 
do occur usually arise from the spread of erysipelas to 
the part, when the patient is in a low and weak con¬ 
dition of health. Under these circumstances the eye¬ 
ball itself generally escapes, but, unfortunately, the 
patient's sight is too often much impaired, if not de¬ 
stroyed, from the extension of the inflammatory action 
to the optic nerve, as in the case of Tait (p. 47), or 
from effusion into the retina and its detachment from 
the choroid. ^Occasionally the matter burrows into 
the sheath of the muscles, deranging their action and 
giving rise to diplopia. A much more serious compli¬ 
cation is apt to occur in the course of this disease, in 
the form of pymmia ; thromboses have been observed 
in fatal cases of this kind, extending into the sinuses 
of the brain, and even into the jugular and innominate 
veins.* 

The Symptoms of inflammation of the cellular tissue 
of the orbit are as follows :—The patient complains of 
a throbbing pain in the part, extending to the temple, 
side of the head, and frequently to the muscles of the 
back of the neck ; the pain is sometimes excruciating, 
and the patient is usually feverish and restless ; if he 
falls off to sleep he probably suffers from fearful 
dreams. The eyelids are swollen and of a dusky red 
colour, the conjunctiva becomes uniformly congested 
and ehemosed, and the eyeball is rapidly protruded to 


and sulphate of zinc each 15 parts, white vinegar 200 parts— 
Mvdico-Cliirurgical Review, April, 1866, p. 566. 

M. Nelaton also speaks in favour of this practice. 

* French translation of Mackenzie’s “Treatise on the Eye," 
vol. iii. p. 136. ’ 
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an uncertain extent, in consequence of the effusion 
that takes place into the cellular tissues of the orbit. 

This protrusion is peculiar, in that the globe is usually Eiophthat- 
thrust directly forwards, and not, as in periostitis and tnos - 
in the case of various tumours, with a certain devia¬ 
tion from the axial line, according to the direction of 
the compressing force. The cornea may remain bright 
and clear, or it may be that from exposure to the 
atmosphere, the secretions on its surface, and that of 
the conjunctiva, form hard dark crusts; the cornea 
becoming cloudy from desiccation of its epithelium, 
necrosis follows, and the eye is destroyed. 

In the course of ten or twelve days from the com¬ 
mencement of the attack, we may generally detect one 
or more points at which fluctuation can be felt, usually Suppura- 
at the lower and inner part of the eyeball. As soon tiou ' 
as the pus has been evacuated, the pain and swelling 
diminish, the eyeball sinks into its socket, and tho 
parts regain their normal position. But although the 
eyeball may not be directly destroyed by the inflam¬ 
matory process, yet, as I have before remarked, in very 
many of these cases the optic nerve is more or less Atrophy 
involved, and is subsequently very apt to become atro- ol ’ the °F tio 
phied; or necrosis of tho bones of the orbit, or the nerTe * 
formation of extensive cicatrices, may ultimately load or e lobe - 
to atrophy of the globe. 

In CimoNic Inflammation of the cellular tissue of Chbokic 
the orbit the symptoms are less severe than those 
above described. The patients are generally the oli- 
spring of syphilitic or scrofulous parents, or of old 
and worn-out ones. 

The inflammatory process usually begins in the peri- Symptom* 
osteum, the patient complaining of pain in the part, acute form 
which increases towards evening, probably extending ’ 

over the forehead. As the inflammation advances, the 
cellular tissue of the orbit becomes involved, the con¬ 
junctiva and lids are red and swollen, and the eyeball 
is thrust forward to a greater or less extent; the pain, but lea*, 
however, is far less severe than in acute inflammation sevoro.^ 
of the cellular tissue, on account of the gradually in¬ 
creasing pressure to which the parts are exposed. The 
protrusion of the eyeball in these cases is often con¬ 
siderable, and as their progress is slow, it is only by a 
careful study of the collateral symptoms that we shall 
avoid an erroneous diagnosis. In cases in which a 

E 2 
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morbid growth causes the eyeball to protrude, its axis 
usually deviates from its natural position, according 
to the direction of the pressure occasioned by the 
tumour (see Figs. 8 and 9); whereas in inflammation 
of the cellular tissue this is not the case. In doubtful 
instances, we may further satisfy ourselves as to the 
presence or not of pus in the orbit, by the aid of a 
grooved needle, taking care not to run the point of the 
instrument in the direction of the brain. 

Sir W. Lawrence* mentions the case of a child, ten 
years of <ftge, brought to him suffering with an affec¬ 
tion of the right eye, which was said to have existed 
for a week. The globe projected half an inch further 
forward and outward than the left one. The internal 
angle of the eye and parts around it were red and 
swollen, and deep-seated fluctuation was obscurely 
perceptible in the orbit. A lancet was thrust three- 
quarters of an inch deep into the part, and out flowed 
a dessertspoonful of pus. The progress here was 
rapid, and the wound healed in a week; hut these 
chronic abscesses may even take years to develope 
themselves, as in an instance recorded by Dr. Mac- 
ken zie.f 

The Treatment of inflammation in the cellular tissue 
of the orbit, differs in no respect from that of similar 
affections in other parts of the body. In the early 
stages of the more sthenic forms of inflammation in 
this situation, we may endeavour, by leeches and cold 
compresses constantly applied, to allay the irritation 
going on in the part, and to prevent suppuration; but 
if this does not succeed, we must then promote it by 
means of poultices and hot fomentations. As soon as 
matter has formed, the abscess should be freely incised 
and the pus evacuated, the poultices being continued 
till the suppuration ceases. 

If the case is complicated with erysipelas, I need 
hardly say that antiphlogistics are not to be thought 
of; on the contrary, the patient’s strength must be sup¬ 
ported, the pulse and the temperature of the body being 
our safest guides as to the amount of nourishment and 
stimulants required. I have great faith in the sesqui- 
chloride of iron in these cases: fifteen drops of the 

* Lawrence on “ Diseases of the Eye,” 2nd edit. p. 744. 
i Mackenzie, “Diseases of the Eye,” 4th edit. p. 302. 



INFLAMMATION. 


53 


tincture should be given every six hours, with as many 
grains of chlorate of potash; it appears to act by de¬ 
termining a rapid oxidation of the blood, and in this 
way the poisonous materials, whatever they may be, 
which induced the attack, are destroyed. Opium, or Opium, 
still beflfer, the chloral hydrate, will be required to en- Cbloral - 
able the patient to sleep; indeed, in the early stages 
of this form of the disease, there is no better practice 
than to give the system rest, and at the same time 
support the patient’s strength with soup agd stimu- Support 
lants, administering also the tinct. ferri sesquichlor.; the patient ' 
we may thus hope to ward off the suppurative stage 
of the affection, or at any rate promote its speedy ter¬ 
mination. We must bear in mind the fact, that so Brain in 
long as the inflammatory action lasts, the close proxi- daD En¬ 
mity of the parts to the brain endangers its extension 
to the cerebral membranes, a complication likely to 
lead to the most serious consequences. 

Inflammation of the Capsule of Tenon occasionally Iwplamma- 
occurs in rheumatic subjects; in other cases it is said capswm or 
to arise from injuries to the part, or it may be from Tenon. 
extension of erysipelas from neighbouring structures.* 

Symptoms .—The subconjunctival tissue is deeply Bubcon- 
injected, but the iris is healthy, nor can we easily 
account for the persistent chemosis and injection of 
the vessels in question. The patient complains of 
slight pain in the eye, particularly wheu he turns the Bain, 
eyeball from side to side, but there is no impairment 
of vision; slight protrusion of the eye may occur, and Exophthal- 
the mobility of the globe be impaired, so that diplopia m0B ‘ 
may exist. 

The symptoms above described usually disappear 
after a time, and no serious consequences are likely to 
follow, unless in cases preceded by erysipelas, when 
the optic nerve is liable to become involved, optic 
neuritis and atrophy of the papilla resulting. 

Treatment .—Hot compresses generally give the Warmth, 
patient much relief, and iodide of potassium in large p ot 
and repeated doses often appears to be very service- iodid. 
able, but as a general rule in these cases Nature will 
effect a cure, and we may often with advantage wait 
patiently for this result. 


“ Maladies des Yeux,” Weeker, vol. i. p. 696. 
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interval, exophthalmic goitre gradually disappears of 
itself, the patient’s general health improves, the pal¬ 
pitations and other nervous symptoms from which he 
suffered abate, and the enlargement of the thyroid 
gland, and protrusion of the eyeballs, subside. Sup¬ 
puration of the cornea and destruction of the eye may, 
however, occur, from the exposure of the uncovered 
cornea to the air, or it may be due to paralysis of the 
“ trophic” fibres of the fifth nerve. 

Treatment .—From the foregoing history of this 
malady, \#b learn that it is no mere local affection, 
and the remedial measures we adopt must therefore be 
mainly directed to restore the general health; and as 
the large majority of cases occur in women, and are 
attended with catamenial derangement from their 
commencement, and often with antemia, our treatment 
should be further directed by attention to these special 
features. 

Trousseau recommends a judicious use of hydro¬ 
pathy, among other measures, as likely to improve the 
patient’s general health ; and he regards this as being 
the best and only rational plan of treatment in such 
cases. Galvanization of the cervical sympathetic with 
a weak ascending current, not only lessens the size of 
the thyroid gland, but seems to exercise a favourable 
influence on the course of the disease.* A firm com¬ 
press and bandage may be employed with advantage, 
especially if the cornea becomes at all hazy. Should 
the retraction of the upper lid be very marked, the 
following operation may be advantageously performed. 
The horn spatula having been introduced beneath the 
lid tq be operated on, a horizontal incision is to be 
made through the skin of the lid above, and parallel to 
the upper border of the tarsal cartilage. A portion of 
the fibres of the orbicularis muscle, and subjacent 
fascia, is to be divided so as to expose the levator pal¬ 
pebral ; and those fibres of this muscle which pass over 
and into the tarsal cartilage are to be very carefully 
cut through. An incomplete ptosis results, but this 
gradually diminishes, and neutralizes the retraction of 
the lid, if the operation is successful.f 


* The Practitioner , 1873, p. 186. 

1 Compte-Sendu of" the Congris o' Ophthalmologic, 1867. 
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Cystic Tumours growing within the orbit are Cvstio 
another cause of exophthalmos. In this situation, such „o°mS. 
tumours are usually attached to some portion of its 
bony wall. Their contents vary, being sometimes 
watery (hygroma), like suet (steatoma), like pap (athe- Contents 
roma), or like honey (meliceris). As in the case of variouB - 
ovarian tumours, they often contain a number of hairs. 

It is almost impossible, before operating, to ascertain 
the connexions which many of these cysts form with 
surrounding parts; they sometimes extend backwards • 
into the orbit, and even through the optic fofttmen, and 
as they are liable to suppurate at any time, they may 
excite dangerous inflammation of the tissues contained 
within the cranium. 

Symptoms .—Cystic tumours in this situation usually Absence 
increase in size very slowly, and without causing the si„^ ln ' 
patient any pain or much inconvenience, until they growth, 
attain a considerable bulk and begin to displace the 
eyeball, forcing it forwards in the opposite direction 
from that in which they grow. When they have reached 
this size, on everting the lids, the cyst may generally 
be seen projecting from between some part of the 
orbital walls and the eyeball; it has usually a bluish Bluish 
tint, and fluctuation may be felt in it if the cyst pufetua- 
happens to have fluid contents. Follicular cysts, tion. 
however, often enclose sebaceous-like matter, when of 
course no fluctuation can be detected. In doubtful Explore 
cases, we should do well to use an exploring needle wi “L a 
before deciding as to the nature of the disease. He<! *’ 

The Treatment to be pursued in instances of this Treatment . 
kind is by no means so simple as might at first sight 
appear. It is not advisable to puncture the cyst and 
let out its contents, as they are almost certain to form 
again ; and if the cyst is a large one, haemorrhage may 
take place into it, and suppuration ensue—leading, 
perhaps, to a fatal result from extension of the irrita¬ 
tion to the brain. The better course is to remove the Remove 
cyst as far as that is practicable. Should it extend so eyst? n * ,r ° 
deeply into the orbit as to prevent our taking it away 
entire, we must content ourselves with removing as 
large a portion of it as possible. To do this, it is often 
necessary to make a free incision through the eyelid, 
behind which the tumour projects; in fact, a suffi¬ 
ciently large incision must be made through the lid to 
expose the tumour fully, and allow the cyst to be dis- 
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sected away. Or, if it should seem more desirable, the 
outer cantnus may be slit up and the lid everted with 
the same intention. 

Hydatid Cysts of the orbit are occasionally met 
with, and these, as they increase in size, must neces¬ 
sarily displace the globe of the eye to a greater or less 
extent. If the tumour projects between the orbital 
walls and the globe of the eye, it may be felt as a firm, 
elastic swelling; and as it generally yields an obscure 
sense of fluctuation, the case may closely simulate one 
of chronib abscess. A grooved needle will settle the 
point; a colourless limpid fluid spouting out through 
the puncture if the tumour is caused by an hydatid 
cyst. 

In these cases the cyst must be opened, and the in¬ 
cluded bag, containing the echinococci, should, if pos¬ 
sible, be removed; this done, the cavity in which it has 
grown will probably very soon close up and cicatrize.* 

Sanguineous Cysts are occasionally met with in the 
orbit, either of spontaneous origin, or as the result of 
an injury. It is almost impossible to discriminate be¬ 
tween a tumour of this description and an ordinary 
cyst, unless by the exploring needle. 

The symptoms and progress of these tumours differ 
in no way from those of other cystic growths: as they 
increase in size they cause more or less displacement 
of the eyeball, and diplopia. 

It is seldom sufficient simply to puncture a tumour 
of this kind, and evacuate its contents, for the tumour 
is then almost sure to-form again. The whole of the 
cyst should, if practicable, be removed.^ 

% 

Recurrent Fibroid Tumours (sarcoma) are not of 
unfrequent occurrence in the orbit, and, as far as my 
experience goes, they usually spring from the perios¬ 
teum lining its lower and inner angle. They are com- 

f iosed of elongated oat-shaped, caudate nucleated cells, 
ike the so-called fibro-elastic cells, which are found 


* “ A Treatise on the Principles and Practice of Ophthalmic 
Medicino and Surgery,” by T. W. Jones, 3rd odit. p. 733. Also 
Australian Medical. Journal, No. 10, p. 243 : case reported by Mr. 
1*. H. MacGillivray. 

t Poland' on Protrusion of the Eyo: Ophthalmic Hospital 
Reports, vol. i. p. 24. 
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in granulation and embryonic connective-tissue. A 
fibroid tumour of this kind may take a long time to 
grow, and in the first instance may be mistaken for a May be 
node; but the absence of a syphilitic history and of mi8tttken - 
tenderness in the part would lead us to dismiss the idea 
of periostitis, while the smooth and softer surface of 
the growth precludes the supposition of a bony tumour. 

As the morbid growth increases in size, exophthalmos, 
or displacement of the eyeball occurs, and gives rise to 
diplopia. 

These tumours have often extensive attachments to Extensive 
the walls of the orbit, although they may only appear 
as a small, hard, and nodulated mass upon an ex¬ 
ternal examination. If allowed to remain undisturbed 
they continue steadily growing, the skin covering them 
in course of time ulcerates, an open sore is established, 
and the patient’s health gradually fails.* When, Slowly 
therefore, in such a case our diagnosis is confirmed, pe _ 
and all idea of true cancerous disease excluded by the moved, 
absence of cachexia and of enlargement of the neigh¬ 
bouring glands, we need not hesitate to advise an early 
operation with a view to prevent further mischief. 

Treatment .—Extirpation of the entire morbid growth M “ st b ® 
is not only desirable, but it is the only remedy upon thoroughly 
which we can rely in these cases ; and I would strongly 
insist on the fact, that the affected bone should be re¬ 
moved, as well as the tumour and parts around it. 

The necessary incisions must depend upon the situa¬ 
tion and size of the tumour, and in most cases it is 
better to sacrifice the eyeball in the first instance, 
rather than, in our attempt to save it, to leave a par¬ 
ticle of the tumour behind. In most cases also, we 
shall have to cut away a portion, and it may be a very 
considerable part, of the orbital walls. There is little and 
difficulty in detecting the rough and diseased bone spuring y ’ 
after the tumour has been torn away from its attach¬ 
ments, and the whole of this denuded bone must lie 
taken away ; nor is there much difficulty or danger in 
such a proceeding, unless the orbital plate of the 
frontal bone is involved; but even in that case, we 
must not hesitate to use the bone forceps freely. On to prevent 
more than one occasion, under such circumstances, I l ' eourrence - 

* Medical Tones and Gazette, Remarks by Haynes Walton, 
p. 87. Jan. 1865... 
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have removed a part of the orbital plate of the frontal 
bone, and the whole anterior part of the inner and 
lower walls of the orbit, with favourable results. In 
fact, I cannot call to mind an instance in which I 
have repented of doing too much; but, on the other 
hand, have seen a recurrent tumour return more than 
once, in consequence of an over-anxiety to save the 
eye or walls of the orbit. 

If the bones are not involved, I need hardly say 
that we should leave them alone ; but under any cir¬ 
cumstance!' I think the application of the chloride of 
zinc paste to the wound immediately after the removal 
of the tumour is advantageous. Subsequently the 
part may be dressed with the carbolic-acid oil (one 
part to twenty of olive oil). 

If the tumour returns, we should again attempt 
its removal; we have a distinctly local disease to deal 
with, and up to the last are bound to combat it on 
this principle. Large doses of iodide of potassium 
have been recommended as an adjunct to the above- 
described treatment in these cases.* 

Scnuunrs of the Orbit is, as far as my experience 
goes, the most common form of cancer in this situa¬ 
tion. We see several fresh cases of this formidable 
disease every year "among the patients in the Calcutta 
Hospital, whereas the other forms of cancer are rarely 
met with. 

Diagnosis .—A satisfactory diagnosis between scir- 
rhus and the recurrent fibroid tumour in the orbit, is 
hardly possible in their early stages. I have seen un¬ 
doubted instances of scirrhus, commencing as a hard- 
and almost painless nodule attached to the bony walls 
of the orbit; nevertheless, this condition is not of 
common occurrence. Scirrhus in the orbit, as in 
other parts of the body, constantly extends in the 
tissues of the part in which it is seated, moving with 
them when pressed upon, and from the commence¬ 
ment is usually attended with some amount of pain. 
The morbid growth increases rapidly—there is a 
marked augmentation in its size in the course of a 
few months, and then pressure on it causes unmis¬ 
takable pain. The skin becomes involved, and nice-' 
ration having taken place we can no longer be in 


J. Paget: Holmes’s “ Surgery,” vol. i. p. 505. 
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doubt as to the nature of tbe affection, or a small 
quantity of matter scraped from tbe surface of tbe 
tumour, when placed under the microscope, reveals to charaote. 
us tbe characteristic structures of this terrible disease. «*t>o cells. 
The glands of the neck enlarge, and cachexia advances Fatal 
with rapid strides, terminating in death. cachexia. 

Treatment .—With regard to the treatment of scir- 
rhus of the orbit, I am opposed to surgical interference Removal 
in the first stages of the disease; the use of the knife, hurtful » 

I believe, accelerates its progress, and the chances are 
infinitely small of our being able to eradicate the 
cancer. 1 have, in the early stages of scirrhus of the 
orbit, removed the whole of the structures contained 
within this cavity, leaving its walls entirely bare, and or useless, 
yet the disease has speedily reappeared, and run a 
very rapid course. I think it better, therefore, to 
leave the patient alone; the alternative is a fearful 
one, and it is frequently most difficult to abstain from 
an attempt to do something’ for the relief of the 
sufferer.* A case of scirrhus of the orbit is reported 
by Mr. G. Lawson, in which, after having excised the Apparent 
globe and tumour down to the orbital walls, he CIC °R tloU8 - 
applied the actual cautery over the surface of the 
wound, and subsequently filled the orbit with strips 
of lint covered with the chloride of zinc paste. The 
patient progressed favourably, and eleven months after¬ 
wards there were no signs of the return of the disease.f 

Cases of this kind seem hopeful, nevertheless they 
do not deter me from pressing my opinion, as to the 
advisability of non-interference with the knife in 
scirrhus of the orbit. 

I have lately had a case in point under my care. It. B., Cash. 
aged seventy. This old man has been suffering for Tumourof 
the last twelve months, from a morbid growth behind orbit, 
the outer part of the upper eyelid. At first there was 
some slight amount of redness of the eye, increased 
lachrymation, and pain in the part, but hfe took little 
notice of these symptoms until the tumour had in¬ 
creased to its present size. My house-surgeon kindly 


* Tyrrell, “Diseases of the Eye,” vol. ii. p. 225. Hasner 
observes, on the other hand, that we are bound to operate, if it 
is possible perfectly to remove the neoplasm ; this, however, is 
the difficulty in these cases. 

t Medical Times and Gazette, Feb. 9th, 1867, p. 155. 
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f ot a photograph taken of the patient, from which 
'ig. 8 is copied. 

On admission into hospital a tumour could be dis¬ 
tinctly felt, growing from the*outer and upper part of 


Fig. 8. 



the orbit, and pressing the eyeball downwards and in¬ 
wards. The sight of the eye was perfect, the skin of 
the lid wasscot involved, and the tumour felt exactly 
Suppled to like an, «ncysted one; so much so, that I determined to 
be encysted. 0 p era ^_ I was the more confirmed in this view, as the 
man had little or no pain in the part, and the glands 
, of the neck were not enlarged; in fact, I undertook 
the Operation supposing I had a non-malignant 
tumour to deal with. 

Operation. The patient having been put under the influence of 
chloroform, I slit up the outer canthus and reflected 
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the upper eyelid, bo as to expose the morbid growth, Maiienanoy 
which then, and not till then, I discovered to he r0Tealed - 
scirrius. 

The cancerous mass was attached to the orbital 
plate of the frontal bone, and extended deeply into the 
orbit. I removed the Whole of the tumour, and then Removal, 
appliod the chloride of zinc paste to the wound, hoping 
to save the. eyeball. 

The day after the operation the cornea was opaque, 
evidently from the effects of the chloride of zinc, and 
it ultimately sloughed, and the eye was destroyed. 

It*is useless my giving the details of the after- Unfavour- 
treatment in this instance. The wound gradually able r09ult - 
healed; but before it had cicatrized, the glands of the 
neck became enlarged, and I doubt not the poor old 
man speedily sunk from the effects of the disease. 

Medullar!/ Cancer of the orbit is characterized by 
its soft consistence and fungoid appearance, when pro¬ 
truding from the orbit. Its growth is rapid, and it 
invades all the surrounding structures; of all the 
tumours of the orbit it is the least hopeful as regards 
treatment. 

E pit he ual Cancer is but rarely met with in the Epitiuj- 
orbit. An interesting case of the kind is reported by can'okb. 
Mr. Ilulke.* The disease made its appearance sub¬ 
sequent to a blow received on the cheek. Six weeks Following 
after the accident, the patient presented much the ttblow * 
appearance of a person suffering from an abscess, 
pointing at the lower and inner angle of the eye. 

The swelling was punctured several times, but no 
matter escaped, the mass yielding only a soft gela¬ 
tinous substance. The tumour gradually increased. Extensive 
pressing upon the eyeball on one side, and obstructing oonaelious - 
the nostril on the other. The skin covering it was of 
a dusky red colour, and marked with sago-grainlike 
dots. 

After a time a spot of ulceration formed viye^, tie 
caruncle, which bled rather freely, with some' tfeHef -to 
the patient; the morbid growth, however, contefrued 
to increase in size, and this was accompanied with 
much pain in the part. 

Mr. Hulke removed the whole of the morbid.'mass, Removal, 
which extended downwards into the antrum, and back- 


* Ophthalmic Hospital Reports, vol. v. p. 386. 
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wards into the left nasal passage, projecting into the 
pharynx through the posterior nares, so that much of 
the maxilla, the left nasal bone, and lateral mass of 
the ethmoid had to be removed. 

The tumour presented all the characters of epithelial 
cancer. 

The neighbouring lymphatics became involved, and 
the disease reappeared in the neck. Ultimately the 
patient died, eight months after the operation. 

Melanosis ( Mrlanoid Cancer) sometimes attacks the 
contents 6f the orbit. Dr. Mackenzie mentions two 
instances of the kind. When the disease mafta, its 
appearance in the orbit, it runs precisely the same 
course as in any other part of the body, involving the 
bones and other structures it meets with in its 
progress.* 

A few days before the case of scirrhus above de¬ 
scribed came under my care, another man presented 
himself at the hospital, suffering from a melanotic 
tumour of the orbit:— 

S. D., aged thirty-two, states that he had a small 
tumour removed from near the inner angle of the left 
eye, about four years ago. We can obtain no clue to 
the nature of this morbid growth. A year after the 
operation a tumour again commenced growing in the 
same situation; it caused him no pain. 

At present a morbid growth is seen situated towards 
the inner part of the orbit, Fig. 9. It has evidently 
deep-seated attachments, and feels hard to the touch ; 
the skin is not involved. The left eyeball is displaced 
by the tumour an inch outwards, and fully one inch 
forwards, from its normal position ; nevertheless the 
eye moves in unison with the other one, and its sight, 
for both near and distant objects, is perfect. The 
patient’s general health is good, and no enlargement 
of the glands of the neck exists. 

On the 15th of October 1 proceeded to remove the 
morbid growth, at the same time endeavouring to save 
the eyeball. 

After making the necessary incisions through the 
skin, and exposing the tumour, I found that it was 
attached to the lower, and also to the inner walls of the 

* Ouse in point by Mr. J. Z. Laurence : Transactions of 
Pathological Society of London, vol. xvi. p. 235. 
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orbit; I consequently removed not only the morbid 
growth, but also cut away a considerable part of the 

Fio. 9. 



(From a Photograph.) 


bones with which it had been united. Lastly, the 
wound was filled with lint soaked in the chloride of 
zinc paste. 

The cornea became hazy immediately after the appli¬ 
cation of the paste, and subsequently sloughed, the 
eyeball collapsing ; but, excepting this loss of the eye, 
the case progressed most favourably, and the wound 
healed and cicatrized. Four years subsequently this 
patient returned to the hospital; a small bleeding 
fungoid mass was growing from the site of the original 
tumour, the glands of his neck were enlarged, but the 
man appeared otherwise healthy. The excision of the 
tumour nas in this case evidently stayed the progress 
of the disease, although it haB not cured it. 
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The morbid growth was a perfectly black mass, 
about the size of a small orange; it presented to the 
naked eye, and under the microscope, the characteris¬ 
tics of melanoid cancer. 

Aneurism of the Ophthalmic Artery is said to have 
been met with occasionally.* The quick development 
of such a tumour, causing the eyeball to be consider¬ 
ably protruded, its pulsating character, accompanied 
by an aneurismal bruit distinctly audible on placing 
the stethoscope above the supra-orbital ridge, together 
with the absence of symptoms indicating any other 
form of disease—these features would appear to be 
sufficient for tbe purposes of diagnosis; but we shall 
see hereafter, that in cases of this kind, we can never 
speak very confidently as to tbe exact seat of the 
lesion. 

The only treatment we can adopt, with any hope of 
success, for the cure of an aneurism so situated, is to 
apply a ligature round the corresponding common 
carotid artery. We should hesitate, however, to have 
recourse to so serious an operation, unless pressure 
made upon the artery either stops, or at any rate 
lessens, the pulsation of the globe.f 

A Diffused Aneurism has been known to form in 
tbe cellular tissue of tbe orbit, as in other parts of the 
body, in consequence of an injury, or spontaneously 
from disease and rupture of a vessel aud cil'usion of 
blood into the cellular tissue of the part, producing 
some slight exophthalmos. As the protrusion of the 
globe increases, the vessels of the conjunctiva become 
congested and swollen, and tbe movernent^f tbe eye¬ 
ball are diminished. The eyeball pulsates, and the 
arterial souffle may be beard in its neighbourhood; 
this may be stopped if the eyeball be gently pressed 


* “ Lectures on the Operative Surgery of the Eye,” by G. ,T. 
Guthrie, p. Kill; London, 1827. Where a faial case of true 
aneurism of the ophthalmic artery ou both sides, preventing 
operation, is recorded. 

t Oaso of supposed aneurism, by Dr. Morton, successfully 
treated by liga ture of common carotid : OphthalmicJicriew, vo). ii. 
p. 188. Another case is reported by Mr. Poland, Ophthalmic 
Hospital lleports, vol. ii. p. 219. 
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back into ita socket and the pulsation of the globe 
ceases at the same time, to be renewed the moment the 
compressing force is removed. If the pressure is dis¬ 
continued, the eyeball slowly protrudes to the same 
extent as before the compression was made. 

Should the symptoms make their appearance after 
an injury to the part, we should be led to suppose 
that an effusion of blood has taken place in the loose 
cellular tissue of the orbit, and that the clot, having 
been partly absorbed, has left an aneurisrnal sac com¬ 
municating with the injured vessel. In otherfnstances 
similar changes are said to have occurred after a severe 
strain, probably not notieed by the patient at the 
time, but which has canned the rupture of an artery 
already in a diseased condition, and thus given rise to 
an aneurism. 

On the other hand, we must remember that pulsating 
tumours of the orbit may occur in consequence of a 
fracture of the base of the skull, involving the internal 
carotid artery in the cavernous sinus, and giving rise 
to symptoms such a.s those I have above referred to ; 
in fact, increased pulsation of the ophthalmic artery 
or its branches, as well as obstructions in the ophthal¬ 
mic vein or cavernous sinus, will produce pulsation of 
the eyeball. 

The nature of pulsating tumours of the orbit are 
consequently very hard to diagnose; and it is more by 
the careful exclusion of other forms of disease, than 
by any positive indications, that we can arrive at a 
satisfactory diagnosis. Compression of the carotid 
generally causes a marked diminution of the bruit, 
and is sometimes accompanied by fulness and pain 
in the head.* 

The Treatment of false aneurism in this situation 
will be the same as that of true aneurism, and consists 
in tying the corresponding common carotid artery.j- 


* Lancet, vol. i. p. 473 of 1875, Mr. W. Itiviujyton “ On Pul¬ 
sating Tumours ol tin- Orbit.” 

t Lawrence “On Diseases of tbo Eye,” p. 70(5, where two 
cases successfully treated in this way are recorded, one by Mr. 
Travers, the other by Mr. Dalrymplo. See, also, Medico-Chirur- 
gical Transactions, vol. ii. pp. 1—1(1 and plate, and voL vi. pp. 
111—128. 
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Digital compression of the carotid has proved suc¬ 
cessful in a few cases; in one recorded instance it was 
continued for fifty-six hours without avail. It is ad¬ 
visable when practicable under these circumstances, to 
raise the carotid and compresB it between the fingers, 
rather than attempt to fix it against the spine. But 
little dependence can bo placed on other remedial 
measures, yet a remarkable case of aneurism success¬ 
fully treated by the administration of ergot and 
verat.rium, is reported in the Ophthalmic Review, vol. i. 

p. 288. 

Erectile Tim ours may form in the cellular tissue 
of the orbit; they are painless growths, and usually 
increase very slowly, the patient’s health remaining 
unimpaired. As the vascular tumour augments in 
volume, it causes more or less exophthalmos, and the 
prominent eyeball has a pulsating movement imparted 
to it; this ceases, however, on gentle backward pressure 
being exorcised on the globe of the eye, the eyeball may 
thus also be made to recede into its normal position. 
The size of the tumour increases if the patient makes 
a straining effort, as in crying. If the erectile mass 
projects forward beneath the conjunctiva, the colour 
and general characters of the morbid growth will be 
more apparent, and render the diagnosis comparatively 
easy. 

Treatment .—A case of this kind is probably best 
treated by ligature of the carotid,* unless the erectile 
tumour is of small size; we may then be justified in 
attempting to obliterate the vessels, by means of in¬ 
jections of perchloride of iron, or tannic acid, into the 
morbid growth ; but great care is necessary in a pro¬ 
ceeding of tbis kind, for it is hardly possible to limit 
the extent or direction in which the injected fluid will 
run, or to prevent it entering some of the larger vessels: 
the galvanic cautery would seem to be well adapted for 
the treatment of erectile tumours in the orbit, a small 
portion of the growth being dealt with from time to 
time. 

To the foregoing account of vascular tumours in the 


* Desmarres records a case in which such a tumour was re¬ 
moved, together with the eye, by Dupuytren: “ Maladies des 
Yenx,” vol. i. p. 234. 
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orbit, it should be added, that they are very rarely 
met with, and their diagnosis is at all times difficult 
and uncertain. Cases of pulsating, vascular protru¬ 
sion of the eyeball, exhibiting most of the features Fallacies in 
above described, as characteristic of those affections, diagnosis, 
sometimes present themselves ; but in most of them it 
is doubtful whether the disease is really within the 
orbit. Several cases of 8uj>posed orbital aneurism 
have proved to be of a different nature, when the op¬ 
portunity has been afforded of correcting the diagnosis 
by a jyost-mortem examination, and hence th§ unavoid¬ 
able inference that others may have had no better 
claim to be so regarded. Mr. hiunncley, who has had 
an unusually large experience in such cases, believes Existence 
that aueurism within the orbit, whether true or diffuse, ^neiiriMo 
is almost unknown. He remarks, that in a large ma- doubted, 
jority of instances of “ vascular protrusion of the eye¬ 
ball, there is no disease whatever in the orbit; the seat 
of it is mostly intra-eranial. The protrusion of the 
eyeball is passive, and the other distressing symptoms 
are secondary, depending on obstruction to the return 
of the blood through the ophthalmic vein.”* Cases 
are recorded in which all the symptoms of orbital 
aneurism have arisen from compression of the ophthal¬ 
mic vein, preventing the passage of blood from the 
orbit, as for instance, an aneurism of the ophthalmic 
artery near its origin. It is satisfactory, however, to 
know that, whether the seat of the tumour be within 
the orbit or not, the treatment will be the same, and 
that ligature of the carotid has been successfully prac¬ 
tised under these circumstances.')’ 

A case, which forcibly illustrates Mr. Nunneley’s Case in 
observations, has been recorded by Mr. Hulke.J The P omt - 
patient, live months after receiving a blow on the left 
side of the head, presented all the capital signs of an 
orbital aneurism—fulness of the left orbital region— 
protrusion and pulsation of the eyeball—a distinct 
sibilant bruit heard extensively in the neighbourhood. 

The common carotid artery was tied, but the patient 


* Medico-Chirurpical Transactions, xlviii. p. 30. Previous 
Cases and Observations, vol. xlii. p. 107. 

t See a case by Mr. Bell, Med. Journ., July, 1867. 
t Ophthalmic Hospital Reports, 1859-60, vol. ii. p. 6. 
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subsequently died, and on making a post-mortem ex¬ 
amination, phlebitis of the cavernous, transverse, cir¬ 
cular, and petrosal sinuses was discovered. 

Bony Tumours of the Orbit may grow from any 
part of the walls of the orbit; they most frequently 
present a nodular form, and are of an ivory-like texture. 
Sir James Paget is of opinion that they usually grow 
from the diploe or neighbouring sinuses, as isolated 
or narrowly attached masses; their tendency being to 
extend in all directions. 

The Symptoms to which an exostosis in the orbit 
gives rise, will vary somewhat with its position, and 
the rate at which it grows. The globe of the eye is 
pushed forwards before the morbid mass, and pro¬ 
trudes to a greater or less extent from its socket. 
Pain is by no means a prominent symptom in these 
cases, and frequently wo hear no complaints of it 
from the patient. As soon as the tumour attains 
a considerable size, it may be felt as a hard, rounded, 
or spiculated mass attached to the bone, sometimes by 
a broad base, a.t other times pedunculated. 

Treatment .—It is seldom possible to remove these 
bony tumours of the orbit, in consequence of their ten¬ 
dency to penetrate into the skull. Nevertheless, in¬ 
stances have been recorded in which tumours of the 
kind have been cured by nature, the ivory-like mass 
sloughing away; and it may be well, as Sir James 
Paget remarks, to expose tumours of this description, 
by making incisions through the soft parts covering 
them, and applying, if need be, escharoties to the sur¬ 
face of the bone.* 

Exophthalmos from Compression of tiie Orbit.— 
The cavity of the orbit may, as I have before re¬ 
marked, be encroached upon by pressure from without 
as well as by growths from within. In some remark¬ 
able cases of chronic hydrocephalus,'* the accumulation 
of fluid within the cranium has been known to force 
the orbital plate of the frontal hones downwards and 


Faget’s “ Lectures on Surgical Pathology,'’ 3rd ed. p. 636. 
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forwards, causing the eyeballs to protrude so far from 
their Bockets as to prevent the lids from closing over 
them. It would be useless to dwell longer on the de¬ 
scription of such cases as these, as their nature must 
be at once apparent. 

From Diseases of the Frontal Sinuses .—Distension Distension 
of the frontal sinus is generally caused by a blow on £ r f 0 ^j 
the face which has fractured some of the anterior eth- B i nua . 
moidal or frontal cells, and so induced a closure of the 
infundibulum, preventing the escape of mucus from 
the sinus into the nares. The secretion of the frontal 
sinus being in this way retained, gradually accumulates 
and expands the sinus, often to .a very considerable 
extent. If the malady cannot be traced to an accident, 
we may assume that closuro of the infundibulum has 
taken place as a result of disease. The symptoms Symptoms, 
may be either those of active inflammation, or of a 
chronic character: in the former case the patient com¬ 
plains of great pain over the brow and root of the nose, 
the frontal sinus becomes rapidly distended with pus 
and may burst, the pus finding an exit into the nose or 
upper part of the orbit. When the latter accident 
occurs, the abscess protrudes from the inner and upper 
part of the orbit, pushing the eye in the opposite Diaplaee- 
direetion. The upper lid is much inflamed, and the °J~ 
protrusion is very tender; fluctuation may ultimately 6 eye ' 
be felt in it. 

In chronic cases of this disease there may be little 
or no pain, or other symptom of inflammation; but 
the gradual formation of a tumour, at the upper and 
inner part of the orbit, protruding the eyeball down¬ 
wards, outwards, and forwards. The disease is usually 
confined to one sinus, but may attack both. 

If, from the bulging condition of the frontal bone Treatment, 
and pain in the part, we are led to believe that the 
sinus is so distended with fluid; it will be advisable to 
cut through its bony walls and allow the pent-up 
matter to escape.* * 

In a case recently under my care, I followed out 


* See the report of a case in which this operation wassflccess- 
fully performed by J. W. Hulke: Ophthalmic Hospital Reports, 
vol. iv. p. 176. 
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•with complete snccess the plan of treatment recom¬ 
mended by Mr. 'G. Lawson. He says:—A single curved 
incision parallel with the fold above the lid is to be 
made over the most prominent part of the tumour, 
and having by a little dissection exposed its surface 
the scalpel should be plunged into it, and an opening 
made to the extent of the incision. The index finger 
of the right hand is now to be pushed into the sinus 
through the wound, to ascertain the size of the cavity 
and if there is any necrosed or carious bone. Whilst 
thus expiring the sinus, the little finger of the left 
hand should be passed up the corresponding nostril, 
and an endeavour made to find out the spot at which 
the tip of the finger in the sinus will approximate 
most closely the end of the one in tho nose. After a 
little search it will be found that at one part the 
fingers will almost meet, there being only a thin plate 
of bone between them. Having gained this infor¬ 
mation, the finger in the frontal sinus is to be with¬ 
drawn, but that in the nostril is to be retained in situ 
to act as a guide to the gouge or elevator, which is to 
be passed into the sinus and made to force a passage 
into the nose through the lamina of bone on which 
the tip of the little finger is resting. 

A communication between the frontal sinus and 
the nose having been thus established, an india- 
rubber drainage tube, with holes cut at short dis¬ 
tances, is to be introduced,' one extremity of which 
is to be afterwards fastened on the forehead, whilst 
the other end protrudes slightly from the nostril. 
The easiest way of introducing the drainage tube is 
to pass a probe with an eye up the nostril and out 
of the wound, and having fastened the tube to it by 
means of a piece of string, to draw it back again 
through the nose. The object of the drainage tube 
is to keep the channel between tho two cavities from 
closing, and to enable the attendant to wash out the 
frontaf sinus at least twice a day with some astringent 
and disinfectant solution. For the latter purpose the 
lotio alum, cum zinc, sulph., or the lotio acid, carbolic, 
may be injected with a glass syringe through one of 
the openings at the upper extremity of the tube. The 
drainage tube should be worn for five or six months, 
or until all discharge from the nose had ceased. The 
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results of these cases when thus treated are usually 
most satisfactory.* 

Hydatid cysts and polypi have occasionally been Hydatids 
met with distending the frontal sinus.-f Bnd polypi. 

From, Diseases of the Antrum .—The orbital fossa, 
however, is more frequently encroached upon from 
below, than from any other direction, in consequence 
of malignant growths, or the accumulation of fluid 
within the antrum, forcing the orbital plate of the 
maxillary bone upwards. 

Abscess of the antrum or an accumulation of its Absoeas of 
natural secretion from closure of the passage leading »ntrum. 
into the nose, may distend the walls of this cavity to 
such an extent, that the hard palate, cheek, and 
orbital plate of the bone are thrust outwards; and 
in this way the orbital fossa may be so far en¬ 
croached upon, as to occasion some protrusion of the 
eyeball. 

A polypus growing from the walls of the antrum, or Polypus, 
from the nostril, may, by its gradually increasing size, 
so far displace either the inner or inferior wall of the 
orbit, as to lessen the dimensions of the orbital fossa. 

In these cases the distortion of tho face will render the 
diagnosis comparatively easy; mistakes however do Diagnosis, 
occur: Mr. Poland relates an instance in point; he 
says, “ Only a short time back there was a case where 
excision of the eyeball was actually proposed for this 
affection, when it was discovered that the protrusion 
was due to an abscess in the antrum, which was 
opened, and the eye saved and resumed its natural 
place. ”J Such a history as this shows a want of fore¬ 
thought and consideration against which it is im¬ 
possible to arm individuals, however profuse or prac¬ 
tical our rules may be. 

The following table drawn up by Mr. Poland exhibits 
the causes of protrusion of the oyeball.§ 


* “ Diseases and Injuries of the Eye,” by G. Lawson, second 
edition, p. 3(1 5 ; London, 1874. 

t Mackenzie “ On Diseases of tho Eye,” 3rd edit. pp. 55 —58. 
t Ophthalmic Hospital lieports, vol. i.'p. 22. § Ibid. p. 22. 
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1 1. Congenital 




2. In the eye itself 
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4. Tumours in eye- 


3. Within orbit 


■ 


4. External to orbits 


1. Seal protrusion. 

2. Apparent —from shortening of levator pal- 

jfebraf and lids. 

1. Inflammation of globe, ophthalmitis. 

2. Phlebitic ophthalmitis. 

3. Hydrophthalmos. 

' 1. Scrofulous. 

2. Bnoephftloid. 

3. Melanotic. 

4. Osseous degeneration. 

5. Hydatid. 

( 1. Inflammation of cellular tissue—idiopathic 
and traumatic. 

2. Suppuration and absoess. 

3. Erysipelatous and phlegmonous inflamma¬ 

tion. 

4. Foreign bodies. 

6. Excess of development of fat. 

1. Encysted. 

2. Hydatid. 

3. Kncepbaloid. 

4. Osseous. 

7. Aneurism and effusions of blood. 

8. Venous congestion ; exophthalmic goitre. 

0. Paralysis of muscles of eyeball—ophthalmo¬ 
plegia. 

\ 10. 8pasm of muscles of eyeball, as in tetanus. 

1. Above—Nodes, hydrocephalus, fungus of 

dura mater, polypi in frontal cells and dis¬ 
eases thereof, tumours of brain, inflamma¬ 
tion and diseases of lachrymal gland. 

2. Below—Diseases of the antrum. 

3. Internal—Nasal polypi and tumours. 

4. External—Exostosis. 

6. In front—Contraction of lids, and eyes slip- 
ing. through, hernia oculi. 


6. Tumours. 


DISLOCATION OF THE EYEBALL. 

Dislocation of the eyeball is said to exist when the 
eye has been forced out of the orbit, as for instance 
by a foreign body being thrust between it and the 
orbital walls. I saw an instance of this kind not long 
since. The patient was a sailor, and in a quarrel with 
a comrade had bad his left eye gouged out. The eye¬ 
ball was hanging down on the poor fellow’s cheek, and 
as the whole of the tissues at the posterior part of the 
eyeball had been torn from their attachments, and 
with them apparently the optic nerve, it was useless 
attempting to save the eye. 

Cases are on record, however, where an eye has been 
dislocated, the patient, for the time being, having 
entirely lost his sight, but on the eye being replaced in 
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its socket vision has been restored.* Except therefore where the 
in cases where we have evidence that the optic nerve 
has been divided, it will be Well to separate the eyelids w ° e * 
and restore the dislocated eye to its socket. A firm Bcpiaco the 
compress and bandage should subsequently be applied e y®- 
over the closed eyelids, so as to keep the eyeball in its Apply a 
place. If at the end of four or five days the patient com P re88 - 
has no perception of light, it will be advisable, if 
practicable, to examine the eye with the ophthal¬ 
moscope, and should the retina be detached from 
the choroid, or the optic disc atrophied? it would 
be useless attempting to save the eye, and better If vision 
to extirpate it at once, substituting an artificial eye, ^e t ’ e y° e mc>Te 
supposing the patient can afford the luxury of orna¬ 
mentation. 

If, on the other hand, the patient has the least per¬ 
ception of light in the injured eye, four or five days 
after the accident, we must retain it in its place by a 
pad and bandage for three weeks or so. The firmer 
the compress can be worn the better, the eyeball being 
forced back into the orbit by this moans, and giving 
the divided muscles the best opportunity of forming 
adhesions near the anterior part of the eyeball, so as 
to reduce, as far as possible, tne amount of exophthal¬ 
mos and diplopia which must result from an accident 
of this kind. 


EXTIRPATION OF THE EYEBALL. 

Extirpation of the eyeball may be rendered necessary Extie tx - 
by the presence of foreign bodies in the eye, or other * ION OF 
injuries; by staphyloma, sympathetic irritation, and 
other diseases. The operation is performed as follows:— 

The patient having been laid on the operating Operation, 
table and chloroform administered, a stop speculum 
or retractors are introduced, so as to keep the eye¬ 
lids well apart. A fold of conjunctiva having been 
laid hold of with a pair of forceps, the mucous 
membrane, sub-eonjunctival tissue, and capsule of 
Tenon are to be cut through all round the cornea. Extirpation, 
with a pair of slightly curved scissors, so as freely 
to expose the Bclerotie; the straight and oblique 
muscles are then to be divided close to their insertion 


* Mackenzie “ On Diseases of the Eye,” third edition, p. 13. 
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into the sclerotic, with a few strokes of the scissors ; 
this manoeuvre is facilitated by dragging the eyeball 
in the opposite direction to that of the muscle whose 
tendon we are about to divide; there is no necessity 
to take up each of the recff muscles on a strabismus 
hook, and divide them one by one, for there is no 
difficulty at all in cutting through these muscles at 
their insertion into the globe of the eye, provided the 
blades of the scissors are kept directly in contact with 
the sclerotic. The eyeball being thus separated from 

its muscular attach¬ 
ments, is to be seized 
and drawn well for¬ 
ward ; the curved 
scissors may then 
be passed behind it 
(Fig. 10), and the 
optic nerve divided 
close to the sclero¬ 
tic, together with 
any other structures 
which prevent our 
entirely removing 
the eyeball. 

As a general rule 
the bleeding after 
this operation may 
be arrested, by means of pressure kept up for a short time 
by an assistant, with a sponge thrust into the cavity 
from which the eyeball has been removed, and no arte¬ 
ries will have to be tied; but it is well to have ice at 
hand in case of haemorrhage. The stop speculum 
having been removed, cold-water dressing is to be 
applied over tbe closed eyelids, and retained there 

with a light bandage. The use of sutures to bring 

the edges of the conjunctival wound together are in 
my opinion quite unnecessary, and, in fact, likely to 
set up irritation and do more harm than good ; com¬ 
presses of lint or a Bponge inserted within the orbit, 
except for a few minutes as above directed, after the 
removal of the globe, are not called for to restrain 
haemorrhage, ana are consequently only to be employed 
in exceptionaFcases to stop excessive bleeding. 

The subsequent treatment of these cases is usually 
very simple: the parts must be kept clean, and to -do 


Fig. 10. 



(From Stcllwag v. Oarion.) 
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this properly it will be necessary to open the eyelids 
from time to time, and syringe out the wound with a 
little tepid water, or weak solution of carbolic acid. 
Should inflammation of tiie cellular tissue of the orbit 
supervene, it must be tiUhted upon the principles I 
have already laid down on this subject. 

It will be noticed that in this operation the globe of 
the eye is removed from within the cajisule of Tenon* 
(see Fig. 1, p. 1) without wounding the cellular tissue 
of the orbit; the muscles, nerve, and, in fact, the at¬ 
tachments of the eyeball being divided cft>se to the 
sclerotic. Should the patient wish for an artificial eye, 
the contracted capsule of Tenon, with the muscles at¬ 
tached to it, forms a very good stump upon which the 
glass eye may rest. 

Artificial Eyes. —An artificial eye is made of a 
hollow hemisphere of enamel, coloured so as to resemble 
the front of the other eye. 

It was formerly the practice in removing the globe 
of the eye to cut wide of the sclerotic, and in fact to 
take away the greater part of the contents of the orbit. 
One of the advantages of the operation of excision, as 
now performed, is, that the capsule of Tenon, with the 
attachments of the muscles, is left in the orbit, and 
forms a moveable stump upon which an artificial eye 
may rest, and thus move in harmony with the sound 
one. A still better support is afforded by the 
operation of abscission, to be hereafter described. (See 
chap, viii.) 

In some cases, after the eye has been destroyed by 
purulent conjunctivitis or other causes, we may with 
advantage fit an artificial eye over the atrophied eye¬ 
ball. 

Care is necessary in adapting the artificial eye to 
the requirements of individual cases, and this can best 
be done by the manufacturer; or a cast of the outer 
part of the orbit may be made and forwarded for his 
guidance. 

Under any circumstances, the false eye should not 
be worn until all inflammation and irritation have dis¬ 
appeared. _ 

* “Lehrbuch der pmktischon Augenheilkunde.” Von K. 
Stellwag von Carion. Wien, 18G4, p. 553. 
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In introducing it, the upper eyelid must be raised, 
and while the patient looks downwards, the upper 
border of the artificial eye should be pushed beneath 
the lid, which is then allowed to fall: and the lower 
one being in turn depressed, a little manipulation is 
sufficient to make the remaining portion of the eye 
slip into the lower palpebral sinus. 

In removing the artificial eye, the lower lid must be 
everted, and the thumb-nail, or the point of some in¬ 
strument, may be introduced under the lower edge of 
the eye; iffts thus lifted away from the remains or the 
globe, and falls down into the open hand, or upon a 
soft cushion ready to receive it. 

After being withdrawn, the artificial eye should be 
dipped in water and cleansed. Under any circum¬ 
stances it is liable to get corroded and rough in course 
of time, and then sets up much conjunctival irritation. 
Whenever this is the case, or if, independently of 
changes in the surface of the glass, it causes the 
patient any inconvenience, it should not be worn; 
otherwise it may excite dangerous sympathetic irri¬ 
tation in the other eye. 

The artificial eye should always be removed at 
night, and only worn at first for a few hours during 
the day. 


DISEASES OF TIIE LACHRYMAL GLAND. 
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Inflammation of the Lachrymal Gland may be 
either acute or chronic; the former is an affection 
seldom met with. Chrouic inflammation of the gland 
is also a very rare form of disease, occasionally seen 
among people affected with scrofula. The secluded 

S osition of this gland preserves it from injuries by 
irect violence; on the other hand, it favours the 
propagation of inflammatory action from the gland to 
the connective tissue around; and it is thus some¬ 
times impossible to distinguish a case of inflammation 
of the gland from one of general inflammation of the 
cellular tissue of the orbit. 

Symptoms .—In cases of acute inflammation of the 
gland the patient complains of a severe darting or 
shooting pain in the orbit, extending over the fore¬ 
head and side of the head ; the conjunctiva and eyelids 
become intensely congested and much swollen, the 
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globe of the eye being pressed downwards and for- Displaced 
wards, or inwards and backwards. These symptoms s lobe - 
are usually accompanied with fever. If the inflam¬ 
matory action advances, fluctuation will soon be felt 
at the upper and outer part of the orbit, and after a 
time matter will burst through one or more openings Huppura- 
in the upper eyelid, and the abscess having discharged hon * 
its contents, the swelling and inflammation gradually 
subside. It sometimes happens, however, that the 
periosteum, and subsequently the bone in the imme¬ 
diate vicinity of the gland becomes involved?in which 
case a fistula forms, and remains open so long as the 
diseased action in the bone continues. In case of 
chronic inflammation of the lachrymal gland, there is 
a more or less considerable nodulated swelling at the 
upper and outer margin of the orbit. The skin is 
moveable over the swelling, which is but slightly 
painful, and as it increases in size causes more or 
less displacement of the eyeball. When iti this con¬ 
dition the gltftid may at any time become acutely in¬ 
flamed. 

Treatment .—In acute inflammation, we may en- Treatment. 
doavour, in the early stages of the disease, to pre¬ 
vent suppuration by leeches and the application of Leeches 
cold compresses to the part; subsequently, if suppu- an c " ‘ 
ration appears inevitable, hot poultices should be Poultices, 
applied and changed every two hours. It will gene¬ 
rally be advisable to administer morphia to allay the Opium, 
constitutional irritation, and the usual diaphoretic 
mixture may be given if febrile symptoms are present. 

The earlier an abscess in this situation is opened the 
better : a free incision must therefore be made in the Incision, 
gland, as soon as fluctuation can be detected. In 
chronic cases wo may try to get absorption of the 
enlarged gland by means of iodine. 

Hypertrophy of the Lachrymal Gland is an affec- hypeb- 
tion almost peculiar to young people, the subjects of a TBOW1T - 
scrofulous diathesis. Probably one of the first symp- Scrofoicms. 
toms of which the patient complains is a certain 
amount of double vision, from the impeded motion Double 
of the eye, consequent on the enlargement of the vision ‘ 
gland. On examination, the hypertrophied gland, 
which may grow to a considerable size, will be felt 
behind the outer part of the upper eyelid, and might 
be mistaken for a malignant growth, but it is painless, 
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and increases in bulk with remarkable slowness.* In 
the course of time the glandular swelling may gra¬ 
dually (decrease and disappear as it came, or it may 
suppurate, and a chronic abscess result, the discharge 
from which frequently lasts for months, causing the 
patient much annoyance, but little or no pain. 

In treating cases of hypertrophy of the lachrymal 
gland we must depend chiefly upon good food, fresh 
air, and cod-liver oil, and the iodide of iron, in the 
hope of promoting the absorption of the tumour. 
Cases mify arise in which it may seem advisable to 
excise the gland.f If suppuration should occur, we 
must open the abscess as soon as possible. 

Fijvro-pt.astto and Cam on rotts Growths. —This gland 
is occasionally affected by fibro-plastic growths, and 
by scirrhus or melanosis. The former is characterized 
by more or less displacement of the eyeball downwards 
and backwards, and after a time the enlarged gland 
may be distinctly felt behind the outer part of the 
upper lid; its growth is painless and*usnally slow. 
Should cancerous disease become developed in this 
situation, we shall, in addition to the above symptoms, 
have those superadded which are common to malig¬ 
nant disease in other parts of the body. 

The observations 1 formerly made against the prac¬ 
tice of removing scirrhus from the orbit, are equally 
applicable to malignant disease of the lachrymal 
gland. 

In cases of hypertrophy or fibro-plastic growth, on 
the other hand, the diseased gland should be excised, 
otherwise, by long-continued pressure on the eyeball, 
it may ultimately lead to its destruction. 

Excision of the Lachrymal Gland is thus per¬ 
formed :—An incision is made about an inch and a 
half long, through the upper lid, parallel to the outer 
two-thirds of the supra-orbital ridge; the edges of the 
wound being separated, and the cellular tissue divided, 
the gland is exposed, together with its accessory lobe, 
and it may then be separated from its attachments 
with the handle of the scalpel and removed. Clots of 
blood should he carefully washed out of the wound, 

* Tyrrell “ On the Eye," vol. i. p. 504. 
t An instanco of this kind will be found in tho Ophthalmic 
Jieview, vol. i. p. 103. 
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and its edges brought together with sutures, cold-water 
dressings being subsequently applied. 

Mr. J. Z. Laurence directs that, in excising the Another 
gland, a transverse incision of three-fourths of an inch method - 
in length should be made into the orbit, over the upper 
and outer third of the orbital ridge; he then divides 
the external commissure of the lids with scissors ; and 
by connecting the outer ends of the two incisions, forms 
a triangular dap, which is thrown up. The lachrymal 
gland is thus exposed, secured by a sharp hook, drawn 
forwards, and removed. The edges of the #ound are 
then united by sutures. The linear scar of the inci¬ 
sion is subsequently inappreciable, being lost in the 
folds of the upper eyelid.* The extent of the incision 
will of course vary with the size of the tumour to be 
removed. 

If the eyeball has been forced from its socket by the 
morbid growth, a pad should be applied over the lids 
subsequently to the operation, so as to retain the globe 
of the eye in its natural position till the tissues around 
it have retracted to their normal condition. 


* Medical Times and Gazette, Sept. 1, I860, p. 231. 
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CHAPTER IV. 

DISEASES OF THE EYELIDS. 

Wmi,vds and Injuries — Inflammation—Ulceration — 
Tumours — Paralysis — Spasm—Abnormal position 
of eyelids and eyelashes — Entropium — Ectropium — 
Trichiasis — Adhesions — (Edema — Emphysema — 
Styes—Ti ncaciliaris — Lice — llerpcs — Chrum-hyd.ro- 
sis. 


WOUNDS AND INJUJUES. 


CONTU¬ 

SIONS. 

A “ black 
eye.” 


Treatment. 


Arnica. 


Beet. 


Contusions or the Eyelids. —A blow on the edge of 
tbe orbit of eyelids is apt to be followed by consider¬ 
able swelling and eccliymosis of the part, a “black 
eye” being the result. We are frequently consulted 
in such cases, in order, if possible, to prevent the dis¬ 
figurement caused by a bruise; in this conspicuous part 
of the face. If the patient applies to us soon after 
the injury has been inflicted, an 1 before any consider¬ 
able amount of blood has become effused into the loose 
cellular tissue of the part, we may generally prevent 
any further eccliymosis by the application of a piece 
of lint soaked in a mixture of tincture of arnica and 
water (one part of the former to eight of the latter), 
which should he kept constantly applied to the eye ; 
“ it promotes the absorption of effused blood, prevents 
discoloration, and relieves pain and stiffness;”* or a 
solution of muriate of ammonia, acetate of lead, or 
ice may be used in the same way; but under any cir¬ 
cumstances the eyelids should be kept closed and at 
rest. 

Ecchymosis of the eyelids may be the remote effect 


* “Elements of Materia Medica,” by W. Frazer, 2nd edit., 
p. 278. ' 
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of a far more serious injury, and thus it may become Ecchymosis 
a very important indication in cases of blows on the fn^otare 
head, where one or more of the bones forming the of the 
walls of the orbit have been fractured. In these cases, 8kuU » 
the position of the primary injury and the tense, 
swollen, and purple colour of the eyelids, together with 
the gradual advance of the ecchymosis, point but too 
clearly to the serious naturo of the lesion that has 
taken place, the blood having been effused under the 
ocular conjunctiva into the cellabir tissue of the eyelid 
from the scat of fracture. It follows, thenftore, that 
if the lower wall of the orbit is fractured, the eechy- 
mosis will first be noticed beneath’ the conjunctiva of 
the lower hemisphere of the globe of the eyo, and in 
the lower eyelid; and conversely, in cases where the 
orbital plate of the frontal bone has been fractured, an aid to 
it will appear in the upper lid and conjunctiva. In dla g c °s» 1 *- 
instances of this description, the ecchymosis is but a 
very small matter, and is worthy of attention simply 

(throwing some light on what might otherwise be an 
obscure case of injury. 

Wounds or tile II ye lids. —In simple incised wounds Wounds, 
of the lids, the edges of the wound must be brought 
into apposition with one or more fine silk or silver- Simple, 
wire sutures, and cold-water dressing subsequently 
applied. The sutures may be removed after two or Sutures 
three days ; but until then it is advisable to close the re 4 u,t ® d * 
lids with a compress and bandage, tbo parts being 
kept perfectly at rest. I need hardly say that an ap- May mark 
parently simple cut in the eyelid may be only the ? de 0 P® r 
external indication of a wound which has penetrated mjury * 
deeply into the orbit; nor need I repeat the caution 
already given against a too hasty and favourable prog¬ 
nosis in such cases. 

Incised wounds of the eyelids, by dividing the fibres May cause 
of the levator palpebrae, may destroy the action of the 
muscle, and render it impossible for the patient to sight, 
raise the eyelid. In some few cases injury to the lids 
or snpra-orbital region, either from a contused or in¬ 
cised wound, has been followed by paralysis of the 
levator palpehrm. In other cases, not only has ptosis 
come on, but this has been attended by gradual loss 
of sight. In order ^explain this connexion, we may 
presume that sajnea£‘the branches of the fifth nerve f™y to" 
have been injured, that the irritation has extended sth nerve. 

G 2 
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thence to the ophtlialmic-ganglion and carotid plexus, 
and ultimately involved the sympathetic in the morbid 
action ; a permanently engorged state of the capillaries 
being thus induced, which interferes with the nutri¬ 
tion of the nervous elements, these become atrophied, 
and the result is the condition above noticed. How¬ 
ever this may be, it is well to hear in mind the fact, 
that even apparently trivial injuries to the eyelids are 
sometimes followed by paralysis of the levator pal- 
pebr.-u. or by total loss of sight in the injured eye. 
InstancesPof this kind are not to be confounded with 
those depending upon detachment of the retina, con¬ 
sequent on a blow or fall on the eye; in these cases 
the loss of sight occurs immediately after the accident, 
and the ophthalmoscope will generally enable us at 
once to detect the nature of the injury. 

In the case of lacerated wounds of the eyelids, there 
may be a little more difficulty in adapting the tom 
edges of the wound to one another. Having previously 
been cleaned from foreign substances or clots of blood, 
they should he brought as accurately together as pos¬ 
sible, and retained there by means of sutures, other¬ 
wise an ugly scar may result, or a cicatrix of consider¬ 
able extent, which by subsequent contraction may 
evert the lid to a greater or less degree. Occasionally, 
from inattention to these apparently trivial matters, 
the edges of the wound do not unite, and a slit or 
button-hole opening through the lid remains.* 

Burns. —The eyelids are sometimes damaged by fire, 
or the explosion of gunpowder, or other combustible 
material. Our chief care under these circumstances 
must be to prevent, if possible, the formation and con¬ 
traction of a cicatrix, which is certain to occur unless 
the greatest care he taken in dressing the wound. A 
piece of lint soaked in oil or glycerine containing car¬ 
bolic acid should be applied over the injured lid, 
together with a compress and bandage, so as to keep 
the lids well stretched over the globe of the eye until 
the wound has healed. The dressing may be changed 
two or three times a day, the wound being bathed with 
warm water from time to time, hut over-anxiety to see 
it look clean iB often attended with ill consequences. 


Lawrcnco “ On Diseases of tlie Eye,” 2nd edit., p, 89. 
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It will be well especially to avoid rubbing or daubing 
the surface of such a wound with a sponge^or wet rag: 
simply changing the dressing night and morning, and 
reapplying the pad and bandage, will be quite suf¬ 
ficient. 

Should the edges of the lids be excoriated, they are 
very apt to grow together, particularly at their inner 
and outer angles ; the eye must then be opened more 
frequently, and the lids should be separated from one 
another as far as possible, so as to break ^own any 
adhesions that may have formed; the margins of the 
eyelids must be smeared with an ointment composed 
of equal parts of glycerine and starch boiled together, 
cacao butter, or any similar substance, not likely to 
excite irritation, but which will prevent the raw edges 
of the lids from coming in contact. In the majority 
of these cases it will bo necessary also to employ a 
compress, as the free margins of the lids are hardly 
likely to be injured by mechanical or chemical agents, 
without the integument covering the eyelids also 
suffering. 


INFLAMMATION OF THE EYELIDS. 

E rystpelas. —The skin of the lids is liable to be at¬ 
tacked by phlegmonous or erysipelatous intlammation, 
the latter usually extending from the parts around, and 
not uncommonly following exposure to cold, or suppu¬ 
ration of the lachrymal sac. 

In these cases the lids become red, swollen, and 
tense ; usually a number of small vesicles form on the 
inflamed surface of the skin, and bursting, give exit to 
a sero-purulent fluid. The patient complains of a 
tingling, burning feeling iu the part, but seldom of 
deep pain, unless the cellular tissue of the orbit is 
affected; he is feverish, his tongue is foul, and the 
pulse usually feeble. In the majority of instances, the 
inflammatory action soon subsides and the parts 
return to their normal condition; but in severe cases 
the disease extends backwards to the orbit, and may, 
as I have before described, induce blinduess by involv¬ 
ing the optic nerve ; under any circumstances, in bad 
or neglected cases of erysipelas, the cellular tissue 
sloughs and comes away in shreds, often damaging 
the muscular apparatus of the lid, or destroying a 
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considerable portion of the skin, and thus giving rise 
to ectropium. 

Trealment .—In erysipelatous inflammation of the 
lids, it is advisable to paint the skin over with a solu¬ 
tion of nitrate of silver (53 to an ounce of water) in 
the early stages of the disease* This application should 
extend beyond the limit of the inflamed skin, so as if 
possible to prevent the diseased action from extending; 
cold compresses may subsequently be applied. If sup¬ 
puration ^as occurred, the skin and cellular tissue of 
the lids must be freely incised, and subsequently poul¬ 
tices applied, the integument surrounding the affected 
part having been painted over in the first instance with 
the tincture of muriate of iron. This medicine should 
also be administered internally, together with stimu¬ 
lants and beef-tea, as described in instances of erysi¬ 
pelas of the cellular tissue of the orbit. 

If erysipelas of this severe type has begun in the 
eyelids, which it seldom does, it is almost certain to 
extend to the neighbouring structures, involving the 
contents of the orbit and spreading to the scalp, though 
doubtless the early and free application of nitrate of 
silver over the affected part may happily stop the ad¬ 
vance of the disease. 

Phlegmonous Inflammation most commonly attacks 
the upper lid, which becomes red, swollen, and of 
brawny hardness ; in this stage it is exquisitely pain¬ 
ful, but in the course of a few days matter forms, and 
finding its way to the surface, the abscess bursts, to 
the great relief of the patient and the rapid abatement 
of the symptoms. 

Treatment .—If in the early stages of these cases the 
inflamed part is painted over with a strong solution of 
nitrate of silver, the advance of the disease may occa¬ 
sionally be prevented; but if suppuration is imminent, 
poultices must be applied, and the abscess opened as 
soon as possible, our main object being to prevent the 
pus from burrowing into and destroying the cellular 
tissue of the lid, thereby perhaps inducing an exten¬ 
sive cicatrix and ectropion. It is advisable, in making 
an incision into an abscess of this kind, to cut from 
within outwards, or in the direction of the fibres of the 
orbicularis muscle. 

Syphilitic Ulcebation of the eyelids may be the 
effect of either primary or secondary syphilis. The 
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diseased action in the former class of cases usually 
commences in the conjunctiva, the virus having been 
directly applied to the part; from this point it gra¬ 
dually invades the skin, and in fact the whole thickness 
of the lids. # 

Syphilitic ulceration of the eyelids is, however, more 
commonly a secondary affection :* I have seen several 
undoubted instances of the kind, in which the nature 
of the disease had not been recognised until a very 
considerable portion of the lid had been destroyed. 
Under these circumstances the ulceration usually com¬ 
mences at the margin of the lids: at first the skin only 
is involved, but in the course of time the tarsal carti¬ 
lage and other structures are affected, so that the whole 
thickness of the lid is implicated in the ulcerative 
process; the edges of the wound become everted and 
thickened, and there is a constant discharge of bloody 
matter from its surface. 

The patient seldom complains of much pain in the 
part, the progress of the affection being generally very 
slow; but should the individual be in a weak and 
emaciated state on the invasion of the disease, it may 
then make rapid strides, speedily involving the entire 
eyelid, and causing much greater suffering. In some 
cases the ulceration is comparatively superficial, the 
skin alone being affected; in these instances, the 
course which the disease takes is generally remarkably 
protracted, and often almost painless. In cases, there¬ 
fore, where a patient has been suffering from long- 
continued but steadily advancing ulceration of the 
eyelids, which has resisted all ordinary methods of 
treatment, we shall very probably discover that it 
depends upon a syphilitic taint. The 'previous history 
of the case and the concomitant symptoms will, of 
course, assist our diagnosis. 

Treatment .—It is urged by most surgeons that, 
whether depending upon primary or secondary syphilis, 
the best method of treating these cases is by mercury, 
judiciously and cautiously administered. But it is cer¬ 
tainly often necessiry to abstain from specific treat¬ 
ment in the first instance, more especially if the patient 
is in a low state of health; and according to my expe- 
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nence, good food, a generous dietary, cod-liver oil, 
pure air and exercise, are as necessary as mercury for 
the cure of these cases. When, however, the .patient 
is in a fit state of health to be put under specific 
treatment, the hydrarg. c. creta, combined with soda 
and quinine, is what I usually prescribe; its action 
being carefully watched, and the mercury discontinued 
on the first indication that the system has become 
affected. In many respects mercurial vapour baths 
afford a preferable method of administering the drug; 
but as they sometimes tend to exhaust the system, by 
tlio increased action of the skin which they occasion, 
this is an objection to their use where the patient has 
been previously in a feeble state of health. Under 
these circumstances we may conveniently order the 
mercurial ointment to be rubbed into the patient’s 
arm-pits and thighs night and morning, until the ulcer 
assumes a healthy appearance, which will usually be 
the case before the constitutional effects of the drug 
are apparent. 

Probably the most suitable local application we can 
employ for the ulcers is a lotion composed of five 
grains of carbolic acid to an ounce of glycerine. Black- 
wash is often very useful, or an ointment composed of 
ten grains of sulphate of copper to an ounce of simple 
ointment. 

A change of air and scene should always if possible 
be obtained, for the chances arc that our patient is in 
a depressed and nervous state as to lus condition, 
especially if he is aware of the cause of it; and to 
relieve this, there is nothing like variety of scene and 
occupation, the mind being thus prevented from dwell¬ 
ing too much upon the disease. 

Infants of a month old and under, the offspring of 
syphilitic .parents, sometimes suffer from pustular 
eruptions 'about the corners of the month and eyelids, 
as well as the anus ; the pustules hurst, and a scab 
forms, beneath which an indolent ulcer appears. These 
children are usually little, puny, wizen-faced creatures, 
whose lives it is hardly possible to preserve. Their 
best chance is in a good healthy wet-nurse; and as 
soon as practicable their arm-pits and thighs should 
be rubbed every other night with the blue mercurial 
ointment. The effects of the medicine on the system 
may be estimated by the amelioration which usually 
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takes place in the condition of the soros ; directly the 
ulcers begin to heal the ointment should be discon¬ 
tinued for a time, but the action of the drug on the 
system must be prolonged for a considerable period 
after the ulcers have all healed. 

Herpes Zoster. —Tne skin of the lids, like that of 
other parts of the body, is sometimes affected with 
impetigo, leprosy, vitiligo, eczema, and herpes. These 
requiro no special notice, except perhaps the last, in 
which the deeper structures of the eye itself are some¬ 
times affected. 

Herpes zoster is not uncommonly mistaken for 
erysipelas of the eyelids. Ilerpes frontalis, however, 
is always confined to one side of the median line, the 
eruption appearing only over that portion of the skin 
which is supplied by the ophthalmic division of the 
fifth nerve; the vesicles never form, therefore, over the 
patient’s cheek. The pustules are small and numerous; 
they often, however, become confluent, and their con¬ 
tents dry up into a scab, which subsequently falls off, 
leaving a scar very much like that seen after small- 

E ox. There is less constitutional disturbance in 
erpes than in erysipelas. On the other hand, the 
patient is affected with a peculiar numbness, mingled 
with pain which is often very severe, and precedes the 
eruption, the heightened sensibility continuing long 
after the inflammatory outburst, not passing beyond 
the median line. The nerves of sensation appear to 
play an important part in herpes zoster; the peripheral 
distribution of the fifth, from cold or some such cause, 
becomes inflamed, and “ the eruption succeeds as the 
result of an extension of the vascular excitement of the 
cutaneous tissuesanatomically related to this network.” 

The intolerable pain in these cases is perhaps best 
relieved by a subcutaneous injection q£ntropine or 
morphia, as near the supra-orbital foramen as possible. 
The extract of belladonna and sulphate of quinine 
may bo administered internally, and the acetate of 
lead lotion applied over the inflamed portion of tho 
skin. In some cases, however, these means fail to 
remove the pain, and it has even been recommended 
to divide one or more branches of the nerve, a method 
of treatment I have certainly never had to practise in 
cases of this kind. 

Mr. Hutchinson holds that if the forehead only is 
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affected, although there will be eruption on the upper 
eyelid, yet the eye will not suffer. If the eruption 
appears on the upper part of the nose, there will be 
slight iritis; while if the tip is affected, the eye will 
suffer severely. These differences he explains by refe¬ 
rence to the anatomical distribution of the ophthalmic 
division of the fifth nerve, by which the disease is 
localized. The branch which supplies the tip of the 
nose is the one which supplies also the ophthalmic 
ganglion, i^nd through it the structures of the eye.* 
After the acute symptoms of the disease have passed 
away, dark brownish scars frequently remain to mark 
the site of the eruption; their colour subsequently 
fades into that of the skin around them, but the scars 
themselves remain like those of small-pox, during the 
remainder of the patient’s lifetime. 

Chrom-iiyorosis consists in the supposed excretion 
of an indigo-blue material from tbe surface of the eye¬ 
lids. The colouring matter is easily removed by oil 
or glycorinc, but not by water. This disease mostly 
occurs among women whose menstruation happens to 
be disordered, and their general health more or less 
impaired. 

A remarkable case of this kind is related by War- 
lomont,f which was made the subject of most careful 
investigation, and every moans taken to prevent the 
practice of any deception on the part of the patient; 
still, the case is hardly satisfactory, and cannot be 
regarded as affording unequivocal evidence of the 
existence of this most singular disease, and doubts 
still exist on the matter. Most surgeons are of 
opinion, and I certainly agree with them, that chrom- 
hydrosis is an invention of hysterical patients, the 
colouring matter having been applied by their own 
hands, and being no excretion at all from the skin of 
the eyelids. 

Xanthelasma Palpebrarum. —These buff or yellow 
patches, not very unfrequently seen near the inner 


* Med. Times and Gazette, Oct. 19th, 1807, p. 432; see also 
remarks and cases by Mr. Bowman, Oph. Hosp. lte.ports, vol. vi. 
p. 1, 1807. 

t Ophthalmic Bccietv, vol. ii. p. 179. 
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angles of the eyelids, give the patient considerable 
uneasiness on account of their appearance. The sub¬ 
ject has for some time past engaged the attention of 
Mr. Hutchinson. He has arrived at the conclusion— 

That xanthelasma never occurs in children; whilst Mr.Hntohin. 
it is fairly common in middle and senile periods of aervutions 
life. 

That in a small proportion of very severe cases, 
jaundice, with great enlargement of the liver, is met 
with. 

The form of jaundice is peculiar, the skin becoming 
of an olive-brown, or almost black tint, rather than 
yellow, and the colour being remarkable for its long 
persistence. 

In many cases in which there has been no jaundice, 
there is yet the history of frequent and severe attacks 
of functional disturbance of the liver. 

Xanthelasma occurs more frequently in females 
than in males, the proportion being two to one. 

In all cases the xanthelasmic patches appear in the 
eyelids first; and not in more than about 8 per cent, 
do they ever extend to other parts. 

The patches invariably begin near the inner can thus, 
and almost invariably on the left side. 

It is probable that of the qauses mentioned, under 
which the pigmentation of the eyelids may be dis¬ 
turbed, disorder of the liver is the most powerful; 
hence the fact that the more extensive cases are usually 
associated with hepatic disease.* 
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Epithelial Cancer. —The lower lid seems to be Epithe- 
peculiarly susceptible of this form of disease; it sei- Jjawom 
dom appears before an individual has reached the ago A 
of forty, and may commence as a small wart-like A wart 
growth in the skin over the lachrymal sac, and gra- at Ur3t 
dually extend to the lower lid. At first the affection 
appears so insignificant, and so closely resembles an 
ordinary wart, that probably little notice is taken of 
it. After a time, however, the pimple or wart-liko 
growth ulcerates, and a small indolent sore, with Subsequent 
raised edges and a glassy-looking surface, appears. uloeratlon8 - 


Lancet, vol. i. 1871, p. 410. 
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Sooner or later other ulcers form near the original 
one, and, running together, an unhealthy sore, with a 
red uneven base, results. The disease advances very 
Blowly, and the original sores often appear for a. time 
to have healed, a thin cicatrix forming over them, but 
which is soon broken through by the exudation of a 
serous fluid from the ulcerated surface. After a 
time the diseased action extends itself deep into the 
coriutn; it is not always attended with pain, hut a 
tingling, itching feeling exists in the part. The dis¬ 
ease also Spreads laterally, gradually involving the 
lower lid, and skin of the cheek, in a mass of ulce¬ 
ration, from the surface of which there is a constant 
sail ions discharge. 

The ulcers in their early stages often appear dotted 
over with a number of little granules, in appearance 
like millet seeds, or boiled grains of sago; but the 
essential featurt; of the disease in this situation con¬ 
sists in the abnormal production of cells; these arc 
generally nucleated, flattened, thin, and scale-like; 
for the most part being round or oval in shape, their 
outline irregular, at some parts linear or angular, or 
extended in processes. They may be recognised 
under the microscope from an eai'ly period of the 
disease.* 

The importance of forming a correct diagnosis in 
cases of this description cannot be over exaggerated; 
for epithelial cancer, situated in any accessible part 
of the body, may he effectually cured, if completely 
extirpated by means of the knife in its early stages. 
Epithelioma might he mistaken for syphilitic, lupoid, 
or rodent ulceration; the two former are amenable to 
medical treatment; the latter, like epithelial cancer, 
can alone be cured by removing the whole of the 
diseased structure. 

Some years ago, I was consulted by the late Rev. A. 
S., of Tirhoot, on account of a small wart-like growth 
about the size of a split pea, situated on the skin at the 
inner angle of the left eye ; its surface was ulcerated, 
and there were several millet-like bodies scattered over 
the base of the sore. Mr. S. told me he had then been 
troubled with this spot for some eighteen months, and 
that it would not heal. His father had died from what 

* Ophthalmic Hevictc, vol. i. p. 270. Cases from Arlt’s Clinic. 



TUMOURS. 


93 


appeared to liave 'been cancer of the face. I scrapod 
away a little of the tissue from the surface of the; ulcer, 
and having placed it under the microscope, found dis¬ 
tinct evidence as to its nature; and I therefore at once 
removed the abnormal growth, carefully excising a 
portion of the sound skin round it, and also the sub- cessi'ul. 
cutaneous structure upon which it grew. At the time 
of my patient’s death, which occurred from fever some 
five years after the operation, there had been no return 
of the disease. I mention this case to show the im¬ 
portance of making an early examination of the 
elementary structures of a morbid growth of this kind. 

In the more advanced stages of epithelial cancer—in Later re- 
fact, when the whole of the eyelid and part of the cheek U10va • 
have become a mass of disease, it is still advisable to 
remove it, applying a strong solution of chloride of 
zinc to the surface of the wound. Apparently hopeless 
cases are recorded, in which this practice has been 
followed by satisfactory results. If the disease is left 
to run its own course, the patient must inevitably 
sink under it. 

Scikimjus and other forms of cancer occasionally Scihrhttb. 
spring from the eyelids, hut as they differ in no respect 
from similar growths in other parts of the body, it is 
not necessary for me to follow up) the subject in this 
work. 

llodeni cancer most frequently attacks the skin of the Rodent 
lower eyelids, but I never remember seeing a case of canccr - 
the kind among the natives of India; the disease 
usually begins as a dry wart, and after the excres¬ 
cence lias been shed several times the skin ulcerates. 

The nicer spreads, involving all the neighbouring 
structures; it has usually a well-defined border; the 
surface of the sore is devoid of graaaalations, and 
glazed. There is very little discharge fltona the ulcer 
unless it happens to become inflamed. Rodent ulcer 
seldom appears until after middle age. The disease 
must be entirely removed by means of the knife, and 
the surface of the wound subsequently smeared over 
with the chloride of zinc, so as if possible to destroy 
the whole of the morbid growth. 

Warts not unfrequently grow from the skin of the Warts. 
lid, and if near its free margin, they may press upon, 
and bend some of the cilia inwards against the eye- 
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ball. The sooner, therefore, a wart so situated is 
removed the better; it is useless to waste time in ap¬ 
plying caustic, it should at once be snipped off with a 
pair of scissors. 

Horny Excrescences are now and then met with 
springing from the skin of the lids ; they seem to de¬ 
pend upon the secretion from a sebaceous gland be¬ 
coming hardened, and fresh cxudatious taking place 
over it; layer after layer of the sebaceous matter thus 
drying over the original deposit, the horn-lilco mass at 
length beitanes of such a size as to disfigure and in¬ 
convenience the patient considerably. 

The same plan of treatment is to be adopted as in 
the case of a wart: the excrescence, and the skin from 
which it appears to grow, being snipped off with a pair 
of curved scissors. 

Milium. —Accumulations of sebaceous matter occa¬ 
sionally occur in the ducts of the subcutaneous glands, 
forming little tumours on the fore edge of the eyelids, 
resembling minute pearls, situated beneath the epider¬ 
mis. They seldom exceed a pin’s-heail in size, and 
frequently form in groups of irregular shapes and 
dimensions. It is seldom necessary to interfere with 
minute tumours of this kind ; but if it is deemed advis¬ 
able to do so, the epidermis covering them may be 
scratched with the point of a knife, and the contents 
of the cyst squeezed out. 

Sebaceous Tumours, only slightly larger than those 
last described, but which may grow to the size of a 
split pea, and contain sebaceous matter, are occa¬ 
sionally met with in the skin of the lids, especially 
among scrofulous children. They may he readily re¬ 
moved by carefully incising the skin over them, and 
then squeezing the cyst and its contents out of its 
nidus. Thqyvalls of these cysts, however, arc by no 
means thick, and are almost sure to burst in our 
efforts to remove them, in which case the remains of 
the eyst should be torn or dissected away from its 
attachments. If this is not done, the tumour is very 
likely to appear again ; in fact, if left to Nature, the 
course they usually take is, after growing to a certain 
size, to burst and give exit to their contents, which 
speedily re-form so long as the eyst remains intact. 

Large sebaceous tumours, similar to those noticed 
in other parts of the body, sometimes form in the eye- 
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lids, most commonly springing from the periosteum of 

the frontal bone. They generally contain a glairy, fatty 

matter, and frequently also a number of hairs. Like 

the other forms of cystic tumours, they give the patient 

no pain or inconvenience, beyond such as arises, in this painless 

particular situation, from their bulk, which is often but buUcjr 

considerable. 

In excising a tumour of this kind, it is well to make should be 
the incision from without inwards, or in a direction elolB0d > 
parallel to the fibres of the orbicularis, as the morbid 
growth is usually situated beneath this muscle. The 
entire cyst must be carefully dissected away, and it will 
much facilitate the operation if this is accomplished 
without opening it. After removing the tumour, the without 
wound must be exposed to the air till all oozing of opoQmg - 
blood has ceased ; its edges may then be brought to¬ 
gether with sutures, and painted over with collodion. 

A pad and bandage must subsequently be applied to 
keep the parts at rest for a few days. There is then 
every chance of the wound healing by the first inten¬ 
tion, a. slight scar only remaining to indicate the posi¬ 
tion of the incision. 

Methomian Cyst, Chala¬ 
zion, or Tumor Tarsi.— 

These tumours arise in the 
follicles of the Meibomian 
glands, and a,re therefore im¬ 
bedded in the substance of 
the tarsal cartilage. As they 
increase in size, they form 
little painless swellings be¬ 
neath the skin of the lid, 
varying in size from a split- 
pea to a horse-bean. They 
arc unsightly, and induce a 
disagreeable stiffness of the 
lids, but beyond this are 
harmless. On everting- the 
lid from which they spring, 
the position of the tumour is marked by a circum¬ 
scribed, yellowish white projection. (See Tig. 11.) 

These tumours sometimes become inflamed, and May sup. 
suppurate, without any apparent cause : the abscess, purat0- 
having discharged its contents, the parts return to 
their normal condition. But, in the majority of in- 
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stances, it is advisable to evert -the lid thoroughly, and 
the conjunctiva being put on the stretch, so as to 
render the tumour prominent, a crucial incision must 
he made into it through the conjunctiva, so that the 
tumour may be well laid open, and its contents scraped 
out with a small spatula or curette. 

Immediately after the operation the wound fills with 
Wood, and the size of the tumour may not perhaps 
appear to have diminished; but in the course of a few 
days the blood is reabsorbed, and all traces of the 
tumour disappear. 

There is no tfbccssity for any after-treatment in a 
case of this lcind. Cold-water dressing may be applied 
over the lids for twenty-four hours, the eyes being 
closed with a pad and bandage : otherwise the rough 
surface of the conjunctiva, rubbing against the cornea, 
may give the patient annoyance. It may subsequently 
be necessary to attend to the patient’s general health, 
administering tonics, and otherwise endeavouring to 
improve the tone of his system; for these tumours are 
likely to follow one another in quick succession, both in 
the upper and lower eyelids, if the patient is below par. 

Calcareous Concretions may form in the ducts of 
the Meibomian glands, and may be felt as small nodu¬ 
lated lines beneath the skin of the eyelid. On everting 
the lid, the white deposits in the duct may generally 
be seen beneath this conjunctiva. These concretions 
give rise to a good deal ol' irritation by rubbing against 
the surface of the cornea, inducing hyperaunia of the 
conjunctiva, which cannot be cured till the foreign 
substance in the ducts is removed. 

The plan of treatment in these cases is to evert the 
lid and slit open the duct, and then with a spatula or 
some such instrument, to scrape out its calcareous 
con tents.-jSEkese concretions are very apt to re-form, 
especial Ijrflrmistricts where the drinking-water con¬ 
tains an unusual quantity of the salts of lime. 

Fibroma of the. eyelids is occasionally met with as a 
small bony tumour, of very slow growth, but some¬ 
times being exquisitely painful. A growth of this 
kind should be removed as soon as possible. 

Niivi.—A naivus must necessarily be of small size 
if confined to the eyelids. Fpr.the most part, they are 
of congenital origin; and thottgh, as a general rule, 
originally situated beneath the orbicularis, the mus- 
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eular fibres covering them gradually become absorbed, 
and the nnevus then appears as a small, soft, and com¬ 
pressible tumour, situated under tbe skin, its colour Deep 
depending upon the preponderance in it of the arterial colour, 
or venous elements: if the latter are in excess, it pre¬ 
sents a bluish appearance. The blood may readily be 
squeezed out of tnensevus, if slight pressure be exerted 
over its surface ; but the sponge-like mass refills and Sponge-liki? 
swells up again, as soon as tin; compressing force is ° arHCter ' 
withdrawn. In like manner, a moves becomes swollen 
and congested, if the patient strains to any extent, as 
in the act of coughing or crying. 

Treatment .—Our object is to obliterate the vascular Treatment. 
network, of which the lnuvus is constituted; but at the 
same time, if possible, to prevent the skin covering it Spare the 
from being destroyed. If this is not provided against, Bkin - 
a cicatrix may form, which, in contracting, may evert 
the eyelid. A small naevus may often he destroyed Nitric acid, 
by puncturing it, and inserting into the puncture a 
glass pen dipped in nitric acid. 1 am in the habit of Worsted 
passing two or three worsted threads, soaked in per- threads, 
chloride of iron, through the base of the tumour, and 
leaving them there for a day or two —in fact, till they 
have excited some slight amount of inflammation, 
when they should he withdrawn. The inflammatory 
action thus set up is often sufficient to obliterate tbe 
vessels forming the nrevus. 


If the usovus is of some size, it will be better at once If Urge, 
to in ject a saturated solution of tannic acid in water tannio arid 
into it. Its vessels must first be emptied of blood, a 


pair of Desmarres’ forceps being applied so as to pre¬ 
vent tbe reflux of blood into the tumour ; the point of 
an hypodermic syringe may then be thrust into the 
nsovus, and the tissue injected with the saturated solu¬ 
tion of tannic acid. After a few minutes Vthe forceps 
should bo removed, but, as a general riUjaBfos well to 
keep ice applied to the lid for some fciVTiours after 
the injection; it prevents the inflammatory action 
from running too high, and, as I have before remarked, 
sloughing of the skin is to be avoided. A saturated OT re¬ 
solution of perehloride of iron may be used in place of ^o„ r,de oi 
the tannin, but I think the latter is more to be de¬ 


pended on, and its effects appear to he more uniform 
than in the case of the perehloride. I have seldom 
found either one or otter of the above modes of treat- 


u 
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ment fail to cure a naovus of moderate size; when they 
are larger, it may be necessary to cut off the supply 
of blood going to the tumour, by applying a ligature 
Ligatures, to its base, so as to strangulate the mass, as described 
by Sir W. Fergusson in his “ System of Practical 
Surgery,” to which work I would refer the reader for 
further details on the subject. Electrolysis has of late 
been successfully employed for the cure of these nsevi; 
its application is free from pain, and it leaves no scar 
or disfigurement. 


1’AllA LYSIS AND Sl’ASM OF TOE EYELIDS. 


Ptosis. 

Varieties. 


Prevents 

vision. 


1. Conge¬ 
nital ptosis. 

Excise a 
portion of 
skin. 


Elongate 
the pupil. 


Ptosis, on Falling of tiie Eyelid. —An inability to 
raise the upper eyelid may occur in one or both eyes 
from any of the following causes: first, it may.be a 
congenital defect; secondly, it may depend upon a re¬ 
laxed state of the skin and tissues of the lids; thirdly, 
ptosis may arise from an injury to the levator pal¬ 
pebral muscle; fourthly, it may occur from a defect in 
the nervous apparatus supplying that muscle. 

From whatever cause arising, a patient suffering 
from ptosis is unable, by a voluntary effort, to raise 
the upper lid of the affected eye, but in other respects 
his vision, and in fact the ocular apparatus may be 
perfect. If the ptosis is complete, the upper lid, by 
hanging over the cornea, obstructs the passage of light 
to the eye; and hence, for all practical purposes the 
sight is destroyed till the obstruction is removed, 

1. In congenital ptosis both eyelids are usually 
equally affected. For its relief, an elliptical portion 
of the skin of the lid may be removed (vide Fig. 12, 
p. 106), the edges of the wound being brought together 
with sutures, and the shortening of the lid thus pro¬ 
duced may enable the patient to raise it sufficiently 
to admitJjfc rays of light into the eye; but in many 
of these the muscular fibres of the levator pal¬ 
pebral are almost entirely wanting, and in spite of the 
above described operation, the lid still droops over the 
pupil, interfering very much with the perfection of 
vision. In a case of this description I lately elongated 
the pupil downwards to. the great relief of the patient. 
Such cases may Hax our ingenuity to the utmost, in 
order to devise means for their amelioration; but, for¬ 
tunately, this form of ptosis is rare. 
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2. Ptosis, arising from an elongation of the skin and 2. ptosis 
connective tissue of the lids, is a more manageable *eh£ed 
affection; it seldom occurs except among old people, tissues, 
or those who have suffered from long-continued con¬ 
junctivitis. In these cases the connective tissue and 
skin have been stretched to cover the hypertrophied 
mucous membrane, while the fibres of the levator pal¬ 
pebral have become atrophied from senile degeneration. 

The contractile power of the levator is seldom, how¬ 
ever, completely destroyed; and considerable benefit, 
therefore, frequently arises from excising^ an ellip¬ 
tical portion of the skin {vide Pig. 12), allowing the Excise o Lit 
wound to cicatrize, and in contracting to shorten the ofsluu ' 
lid. The state of the conjunctiva must also be at¬ 
tended to, for in the majority of these cases it is 
hypertrophied, and, in all probability, will be im¬ 
proved by the application of the dilute red mercurial tfng. hyd. 
ointment to its surface twice a day. rub ‘ 

15. Wounds and injuries of the levator palpebral, by 3. Ptosis 
dividing or destroying the contractile power of the dg 
muscle, are likely to induce ptosis. We may endea¬ 
vour to rectify this state of things by excising a 
portion of the skin of the lid ; but the loss of power in 
the muscle will prove a serious obtacle to any perma¬ 
nent amendment. If, as is most probable in cases of 
this kind, only one eye is affected, it is advisable to 
elongate the pupil downwards, endeavouring by this 
means to restore binocular vision. 


4. Ptosis, arising from paralysis of the levator pal- 4. Paralytic 
pebrae, appears occasionally to be the result of an pt0Bls - 
injury to one of the branches of the fifth nerve, pro¬ 
bably affecting the motor nerve by rellex action from Reilox. 
the quadrigeminal bodies. 

The same result may follow malarious affections of Malarious, 
the supra-orbital nerve. In these cases the optic 
nerve and recti muscles are more or le^grifl^cted, and 
their functions impaired. 

In those more complicated cases, however, where 
the ptosis seems to depend on a primary affection of 
the nerve or nervous centre, we may have to exert all 
our intelligence and skill both. in. referring the malady 
to its true cause, and adapting i|ur remedies to the 
special requirements of the case. ; We shall do well to Syphilitic 
bear in mind that syphilis in its various phases is a obscure” 
prolific source of disease, both in the sheaths of the forms. 

h 2 
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nerves anti in tlie brain itself; nor must we forget that 
this form of ptosis may he doc to tumours, to limited 
apoplexy, and many other obscure affections to which 
the nervous centres are liable. 

In some instances, paralysis of the levator palpebrtw 
is developed suddenly, apparently from the effects of 
cold. The patient has probably been exposed to a 
bleak wind, or slept in a damp bed, and the next 
morning on rising, finds that be cannot open one or 
other of his eyelids. Many of these cases recover, 
but in s(|n« instances progressive atrophy of the 
optic nerve supervenes ; and it is more than probable 
that the disease, though attributed to cold or rheu¬ 
matism, has been in progress for a considerable time, 
and depends either upon embolism of some of the 
smaller vessels, or fatty changes in the central axis of 
the nerve, or nervous centre. 

In the earlier stages of the disease, when of mala¬ 
rious origin, we must not neglect the use of drugs ; 
and we may reasonably hope, by attacking the mala¬ 
rious diathesis in this way, to stop the further progress 
of the local affection. With this intention, we should 
try the effect of arsenic combined with iron and 
strychnine, and other reputed remedies for the cure of 
malaria.. 

We may also employ counter-irritation by an issue, 
or blisters to the temples, as well as administer nervine 
tonics, iodide of potassium, and so forth, according, to 
circumstances, not neglecting due attention to the 
condition of the alimentary canal and its secretions. 

In other cases of ptosis, depending for instance on 
cerebral disease, the wasted muscle may be best 
excited by means of Faradization. 

In employing electro-magnetism for the relief of 
ptosis, the positive pole may be applied below the ear, 
and a small'piece of moist sponge, connected with the 
negative pole, over the skin of the closed eyelid. The 
excitation should he weak, and never continued for 
more than a few minutes at each sitting. If this 
mode of treatment is likely to prove beneficial, the 
amendment generally becomes apparent very speedily. 
Unfortunately, this form of paralysis is often slow in 
its development, and being attended by no urgent 
symptoms, the patient may fail to apply for relief 
until irreparable damage has been done to the muscles. 
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Paralysis op tile Orbicularis Palpebrarum is less Pabalysis 
frequently met with than ptosis. When it exists, the orauju- 
patient may be able to open the affected eyelid, but is labis. 
unable to close it completely ; and the cornea, being Prevents 
more or less constantly exposed to the influence of the °heUds. 0i 
air, and of particles of dust which settle upon it, and 
its nutrition being at the same time impaired, irri- Cornea 
tation and ulceration are apt to occur. The orbicularis BulIers - 
is seldom paralysed alone; in almost all cases the 
other muscles of the same side of the face, supplied by 
the seventh nerve, are also affected, the sofcsation of 
the part remaining perfect. 

The most common causes of this “ Bell's palsy,” as Cold, a 
it is called, are exposure to cold, mental emotions of causo - 
various kinds, and traumatic lesions of the nerve; 
under 11113 ' °f these circumstances the paralysis occurs 
suddenly. In other cases the affection is developed 
slowly, and then usually depends on some lesion of the 
facial nerve, following syphilitic or other inflammation Syphilis, 
of its sheath, or of the bony walls of the aqueductus 
Fallopii; or it may be due to otitis, terminating in 
necrosis of the petrous portion of the temporal bone. 

In some few instances the disease commences in the Disease of 
brain. M. Trousseau, in referring to such cases, re- bra “ 1- 
marks, that the “orbicularis palpebrarum is never 
paralysed to the same extent in lesions of the hemi¬ 
spheres of the brain, as it is in disease of the facial 
nerve ; hence, if a hemiplegic patient is asked to shut 
his eyes, he does it completely enough to hide the 
globe of the eye, whilst the eyeball remains uncovered 
in cases of paralysis of the seventh pair.”* The patho¬ 
logy of facial paralysis, however, is an extensive 
subject, and I can only glance at those points in its 
history which have a direct bearing on the questions 
before us. 

As I have already said, the orbicularis Is often in- Ulceration 
volved in facial palsy : consecutive ulceration of the ^orne* 
cornea is very apt to occur, and the eye may thus be 
destroyed; and consequently it is advisable to keep tho 
eye closed with a pad and bandage until the orbicu¬ 
laris has regained its power. Troublesome lachry- 
mation is present from an early stage of the 

* Baziro’s translation of Trousseau’s “ Clinical Medioiuo,” 
vol. i. p. 3. 
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affection, tlie lower lid no longer forming a canal for 
the tears; the pun eta, moreover, in consequence of the 
paralysis of the orbicularis, cannot assume their normal 
position, but dr*p away from the eyeball, leaving the 
tears to trickle down over the corner of the eye. Very 
many cases of facial paralysis recover of themselves ; 
perhaps one of the best tests we possess of the probable 
result of a case, is to ascertain how the affected muscle 
responds to the electro-magnetic current. If no con¬ 
traction of the palsied muscle takes place on being 
thus stimulated, it is almost a certain sign of the in¬ 
curable nature of the disease. 

Although idiopathic facial paralysis generally gets 
well of itself, the cure may be sometimes hastened by 
counter-irritation, and exhibition of strychnine, vera- 
trium, and the use of Faradization. In instances of a 
Ryphilitic or apparently malarious origin, while em¬ 
ploying electricity to excite the muscle into action, we 
should never fail to administer iodide of potassium, 
quinine, and other drugs, which appear sometimes to 
exercise a direct influence on these affections. 

Blf.fitauospasmus, or spasmodic closure of the eye¬ 
lids, is an affection of the orbicularis. This muscle is 
especially liable to spasmodic disorders, the levator 
palpebral being but rarely affected. 

In certain cases of spasm of the eyelids, the contrac¬ 
tions are of a clonic kind, so that the patient is con¬ 
stantly winking; or if a portion only of the muscle 
is involved, a limited twitching is produced. This 
affection is most common among weak and irritable 
subjects, and, though unpleasant enough, is generally 
of no great moment, being readily overcome by a tonic 
plan of treatment, and the use of a stimulating lini¬ 
ment. There are cases, however, in which such clonic 
contractions of the lids become a permanent disorder, 
and these are more troublesome to friends than to the 
patient himself, who becomes unconscious of, or indif¬ 
ferent, to them. 

A far more serious form of blepharospasm is that in 
which the contractions are of a tonic kind, and either 
intermittent or continuous. Even when intermittent, 
the disease is frequently most distressing, and attended 
with absolute danger to the patient; for he may be 
seized with a violent spasm of the lids at any moment, 
entirely destroying his sight for the time; and sup- 
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posing tliat he happens to he crossing a crowded street 
at this particular moment, he runs a risk of being 
thrown down and run over. Moreover, the affection is and dis- 
in other respects a most painful one, interfering as it “Wing, 
does with work, and rendering the patient unfit for all 
useful employment. 

Causes .—Blepharospasm often depends upon iri’ita- 
tion reflected from the sensitive to the motor nerve. 

M. Wecker describes this affection under three heads, 
according to the source of the irritation:—Firstly, the Reflected 
traumatic; secondly, that depending on disease of the untation. 
cornea or conjunctiva; and thirdly, upon an affection 
involving all the branches of the facial nerve. 

In the first class of cases, the spasm is generally 1. Prom 
determined by the presence of a foreign body on the 
cornea or conjunctiva, the irritation of the branches of 
the fifth nerve, which is thus produced, being reflected 
through the seventh or motor nerve to the muscles it 
supplies. At first the spasm is intermittent, and con¬ 
fined to the orbicularis ; but eventually it becomes con¬ 
tinuous, and may spread to all the muscles of the face, 
especially if an attempt be made to open the eyelids 
by force. At first, perhaps, one eye only is affected, 
but the other may subsequently become involved. 

In the second class of cases, the blepharospasm may 2 . Pustular 
be caused by the irritation arising from pustular con- °" t “£ uncti ' 
junctivitis, or an ulcer of the cornea. The abnormal V1 ia ' 
reflex action thus established, may persist even after 
the cause of it is removed. To this class we must 
refer the spasmodic closure of the eyelids in so-called 
strumous ophthalmia. 

The third class includes cases of neuralgic tic of the 3. Neural- 
face, in which the morbid condition of the fifth nerve, s ic - 
especially its supra-oi'bital branch, is propagated by 
reflex action to the seventh pair, causing spasm of the 
orbicularis. Malaria, rheumatism,-sudden-exposure to 
cold, irritation of the nerve by bony growths in its 
passage through the skull, or faulty digestion, may be 
mentioned as some of the most common causes of this 
form of blepharospasm. 

The Treatment will of course depend upon the nature Treatment. 
of the disease. If the spasm is caused by the presence 
of a foreign body in the eye, the offending particle Remove 
must be removed as soon as possible; and so with local cause, 
affections of the conjunctiva, we must endeavour to 
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ettre tlic local disease. But in the third class of cases, 
we should try to ascertain which of the branches of the 
fifth nerve is principally involved, and, a>s a guide to 
its discovery, we may exert pressure at different points 
of the surface—for example, over the exit of the supra¬ 
orbital nerve, and notice if it influences the spasm of 
the lid; or, again, we may examine in the same way 
the inferior dental nerve at the dental foramen. If 
we can thus discover the point of departure of the irri¬ 
tation among the branches of the fifth, we may very 
probably, fc>y division of the nerve, interrupt the chain 
of nervous actions on which the spasm of the orbicu¬ 
laris depends. It may be necessary to divide the nerves 
on both sides of the face; and at first the beneficial 
effect of tin; operation may not he very apparent, but 
gradually the spasm passes off, to the great relief of 
the patient. Unfortunately, after an apparent cure 
has been effected in this way, the disease will sometimes 
l'etnrn. 

Among other remedies which may be usefully em¬ 
ployed for the relief of blepharospasm, are electricity, 
the continuous current being used; and also the sub¬ 
cutaneous injection of morphia. These should always 
be tried before we have recourse to surgical interfe¬ 
rence. The injection should be made, in the first 
instance, over the branches of the supra-orbital nerve. 

We should never omit to make a careful inspection 
of the teeth in this form of disease; for the extraction 
of a carious tooth may remove tho blepharospasm. 
In like manner, the cicatricial tissue of a wound, in¬ 
volving branches of the fifth nerve, may have to be 
dissected out to relievo the irritation it occasions in 
the sentient fibres. In fact, careful consideration, and 
a judicious adaptation of remedies will be called for, 
to enable us to comprehend aud successfully meet tho 
various forms of this very troublesome complaint. 

MALPOSITIONS OF TIIE EYELIDS AND EYELASHES. 

Entropium, or an incurving of the margin of the 
eyelids, may he partial or complete, and may be con¬ 
veniently divided into two classes—the spasmodic, and 
permanent. 

The first is seldom met with except amongst old 
people, whose skin has become lax and wrinkled. We 
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occasionally sec cases of the kind resulting from the 
application of a compress and bandage, as after the 
operation of extraction of the lens. 

The lower lid is generally affected in instances of Confined to 
spasmodic entropium: its ciliary margin, being curved lower hd - 
inwards on itself, carries the ciiia with it, so that the 
latter cannot be seen unless the skin of the lid be 
retracted, when the cilia assume their normal position ; 
the irregular contraction, however, of the fibres of the 
orbicularis soon causes the margin of the eyelid to be¬ 
come again incurved. There is not only a la* condition Condition 
of the cutis in these cases, but the outer fibres of the of tho part9 ' 
orbicularis lose their contractile power; whereas those 
near the margin of the lid, acting with unusual force, 
turn the cilia inwards in the way described. The eye¬ 
lashes being thus brought into contact with tho cornea, Irritation 
cause such an amount of irritation, that pathological 
changes gradually take place in its fibrous structure, 
which end in vascular opacity, or, it may be, destructive 
ulceration of the; cornea. 

Treatment .—Should the entropium have arisen from Remove 
mechanical causes, as, for instance, after the extraction the cause ' 
of a cataract from the pressure of a bandage over the 
eyelids, it is only necessary to remove the cause, and 
after a time the orbicularis will regain its functions, 
and the lid be restored to its normal state. This result 
may be hastened by first retracting the lid, and then 
applying a layer of collodion, or a strip of plaster, Apply coi- 
along its cutaneous surface, so as to keep the lid in its ^"" r or 
natural position. p 

In the more inveterate cases, whether depending on 
mechanical or other causes, it will be necessary to ex- Excise a 
cise an elliptical portion of the skin and subcutaneous p ^ n t loa of 
tissues, parallel to the free margin of the lid ; when 
the contraction of the tissues as they cicatrize will, by 
shortening the external covering of the lid, retain tho 
ciliary border in its normal position. 

One would suppose, from the numerous proceedings Operag<X. 
propounded, that this was a difficult operation, whereas 
nothing can be more simple. A pair of entropium 
forceps should be used to pinch up a fold of the skin, 
running parallel to the ciliary margin of the lid, which 
may then be excised with curved scissors {vide Fig. 12). 

The amount of skin to be removed will depend upon 
the extent of the entropium, and may be judged of by 
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noticing if the fold seized between the blades of the 
forceps is sufficient to restore the cilia to their normal 

position. Care must be 
Fig. 12. taken to avoid wounding 

i the puncta; in fact, it is 

V J seldom advisable to re- 

move the skin towards the 
inner-angle of the eye; for 

not be wounded, it may be 
' everted by the contraction 
jgjpS^F; of the cicatrix, and will 
thus inconvenience the pa¬ 
tient, the tears not bemg 
able to escape through the puncta, and a watery eye 
results. This accident may be avoided by preserving 
the skin in the situation indicated. 


Permanent entropium differs from the spasmodic 
form, in that the incurving of the lids depends upon 
changes in their structure, very often caused by 
granular conjunctivitis. It may also occur, among 
old people, from the eyoball sinking into the socket; 
the palpebral border of the orbicularis is then very apt 
to become inverted. The upper and lower lids are 
equally subject to this form of malposition, and one or 
both eyes may be affected. 

As I have above remarked, in the majority of cases, 
permanent entropium results from the effects of gra¬ 
nular conjunctivitis, which leads to the formation of 
cicatrices of the mucous and submucous tissues ; these 
cicatrices in contracting, shorten the tarsal cartilage 
from side to side, as well as from above downwards, so 
that the ciliary margin of the affected lid is turned 
inwards, in consequence of the increase in the natural 
curvature of the cartilage. The lid affected in this way 
thus becomes shortened from side to side, and its 
mucous membrane is generally much hypertrophied; 
it is evidently impossible, in the presence of so much 
structural change, to restore the cilia to their normal 
position by retracting the skin of the lid, as in the 
spasmodic form of entropium. 

In permanent entropium the eyelashes are often 
destroyed, a few irregular and distorted cilia alone 
remaining. These stumps, however, by constantly 
rubbing against the surface of the cornea each time the 
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eye is opened or closed, produce such an amount of 
irritation, that the transparency of the cornea is gra¬ 
dually lost, and the sight for all practical purposes 
destroyed. 

Occasionally we meet with inversion of the free 
margins of the eyelids, following the chemical action Entropium 
of lime or some such material falling into the eye, and from hme - 
which has caused sloughing of the conjunctiva, the 
formation of a cicatrix, and consequently entropium. 

The Treatment of Permanent Entropium consists in Treatment. 
either removing the cilia together with th«r bulbs, so Remove or 
as to prevent their rubbing against the Cornea for the eT °T t l lle 
future, or else excising a portion of the skin, and groov- ey 88 es ' 
ing the tarsal cartilage, so as to restore the margin of 
the lid to its normal position.* 

The excision of the cilia and their bulbs is to be Excision of 
managed as follows:—A pair of Desmarres’ forceps oilia> 
having been applied to the lid, an incision is made 
through the skin and subcutaneous tissues, down to 
the tarsal cartilage, parallel to, and about one-eighth 
of an inch from the margin of the lid. The extremities 
of this cut are to be carried down to the free edge of 
the lid, and the small flap of sldn, enclosed within the 
incisions thus made, is to be dissected away from the 
tarsal cartilage, together with the subcutaneous tissue 
and bulbs of the cilia. The wound must be carefully 
cleaned and examined for any remaining bulbs of the 
cilia, which should be removed. Cold-water dressing 
may then be applied till the wound has healed. 

If it is not thought advisable to destroy the cilia, the Operation 
following operation may be resorted to:—Desmarres’ g“!mne"the 
forceps having been adjusted to the lid, an incision is cilia, 
to be made through the skin and subcutaneous tissues, 
down to the tarsal cartilage, parallel to and about the 
sixth of an inch from its ciliary border, taking care to 


• In considering the operative proceedings advocated for tho 
euro of chronic entropium and ootropiuin, tho author has been 
obliged to confine his remarks to tho operations ho has himself 
practised: for wore he to attempt to describe thorn all, it would 
occupy more space than could bo spared in a work of this 
kind. The reader may consult on the subject “Arch, ftir Oph.” 
x. 2, p. 221 ; and tho third volume of the Ophthalmic Iteview, 
p. 29!), whero A. von Grafo’s method of operating in these cases 
is described, and, like all the handiwork of that eminent oculist, 
doubtless demands our attention. 
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keep clear of the bulbs of the eyelashes. A second 
incision is to be made of the same depth parallel to the 
first, and about a quarter of an inch from it, and join¬ 
ing it at either extremity. These incisions are then to 
be deepened, but cutting obliquely downwards into the 
tarsal cartilage, so as to form a groove in its substance, 
and the skin, subcutaneous tissue, and cartilage, con¬ 
tained within the above incisions, are to be dissected 
away. The object of this operation is, in fact, to cut 
an elongated, wedge-shaped piece out of the skin and 
tarsal cartilage, so that when the edges of the wound 
have united, 4he incurved palpehral margin of the lid 
will be everted, and resume its normal position. In 
this operation care must he taken not to wound the 
puncta, or cause them to become everted by removing 
the integument about them.* 

As entropium is frequently complicated and aug¬ 
mented by a shortening of the tarsal cartilage from 
side to side, it necessarily follows that the longitudinal 
diameter of the palpehral fissure becomes lessened in 
these cases; hence, as I shall further explain when 
describing the mode of treating vascular opacities of 
the cornea, it is often necessary to elongate the con¬ 
tracted fissure, by slitting up the outer commissure 
of the eye, as far as the orbital process of the malar 
bone, and keeping the lips of the wound apart, until 
their edges have cicatrized ; there will then be no fear 
of their again uniting, and the palpebral fissure will 
remain permanently elongated. 

The following is the method of proceeding:—After 
dividing the external commissure, the edges of the 
wound must be tied, the upper to a fold of the integu¬ 
ment of the forehead, and the lower to the check, so as 
to keep the lips of the incision apart, converting, in 
fact, the primary horizontal wound into a vertical 
one, This is represented in Fig. 13, where sutures 
are supposed to he passed through the thickness of 
the lid at the extremity of the cut, and tied to folds of 
skin as above directed. So long as these sutures can 
be retained, the edges of the incision evidently cannot 
unite ; in practice, however, we find it very difficult to 
get our patients to submit to this treatment; the pain 


* Streatfeild, “OuGrooving the Fibro-Cartilage,” Ophthalmic 
Hospital It (ports, vol. i. p. 123. 
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and inconvenience they endure is very great, and 
though, undoubtedly, the proceeding is most beneficial 
if it can be carried out, still it 
is desirable that some simpler 
means should be devised for at¬ 
taining the same end. This 
may be very imperfectly accom¬ 
plished by slitting up the com¬ 
missure, and then uniting the 
conjunctival and cutaneous 
edges of the wound by means 
of several sutures. 

Pagensteelier, after dividing 
the external commissure, takes 
up a horizontal fold of skin 
and orbicularis muscle with a 
pair of forceps, and then passes 
several ligatures through the base of the fold, allowing 
them to ulcerate their way out through the skiu ; the 
cicatrices thus formed produce permanent eversion of 
the incurved lid. In passing the ligatures through the 
fold of skin, the point of the needle is to be entered 
close to the external surface of the tarsal cartilage, 
and its point brought out at the edge of the lid ; the 
ligature is to be firmly tied, and allowed to suppurate 
out, which it generally docs in six or eight days. 
Water-dressing may be applied subsequent to the 
operation. 

Ectropium, or Eversion op the Eyelids, may be Kctbo- 
divided into three classes. 1st. Temporary eversion PIUM - 
of the lids, depending usually on purulent conjuncti- T ^®® ieB 
vitis. 2nd. Ectropium arising from hypertrophy of vaiie ieB ‘ 
the conjunctiva, drd. Ectropium from the contraction 
of a cicatrix, the skin of the lid having been destroyed 
either by an injury, or from disease. 

1. The first form of ectropium generally arises under l. Tempo^ 
the following circumstances :—In cases of purulent rur Y' «. * 
conjunctivitis, the mucous membrane may be so much From con- 
swollen that the free margin of the lid is forced away j unctiviti8 . 
from the eye, to such an extent as to become doubled 
hack upon itself, in precisely the same way as if we 
had everted it for the purpose of examining the pal¬ 
pebral conjunctiva. Under these circumstances the 
fibres of the orbicularis, at the line of eversion of the 
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lid, form a constricting band, which, by pressing on 
the vessels, impedes the circulation of blood through 
them, and the everted conjunctiva may; in conse¬ 
quence slough away, irreparable injury being done to 
the eye. Among young children suffering from puru¬ 
lent conjunctivitis, this form of ectropium is especially 
likely to occur, the lids having been everted, perhaps 
in dropping some lotion into the eye, and no trouble 
taken to restore them at once to their natural position. 

The Treatment, of this form of eversion of the lids, 
consists i£ scarifying the swollen and everted con¬ 
junctiva, so as to empty its vessels of blood, after 
which a little gentle pressure on the swollen lid will 
reduce the oedema of the part, and the lid may then 
generally be returned to its natural position with ease, 
but in some cases may have to be retained there 
with a pad and bandage applied over the eye for 
twenty-four hours. The dressing should be removed 
from time to time, to enable us to clean the eye, and 
apply the necessary remedies for the cure of the con¬ 
junctivitis. 

2. The second form of ectropium, arising from hy¬ 
pertrophy of the conjunctiva, is often thus produced:— 
Among aged people the skin of the lids becomes lax, 
and the puncta no longer fit closely against the globe, 
and the tears are retained in contact with the eye. 
*The laens lachrymalis being thus always full of tears, 
considerable irritation of the mucous membrane is 
excited, and chronic inflammation and hypertrophy 
of the conjunctiva are ultimately induced ; the thick¬ 
ened mucous membrano then forces the lids away 
from the eye, and ectropium results. The eversion of 
the lid is usually augmented under these circumstances 
by inflammation and ulceration of the skin at the 
inner angle of the eye, caused by the irritation of the 
tears constantly flowing over it, and the efforts of the 
patient to keep the part dry. 

Another causo of this form of ectropium—brought 
about, however, in precisely the same way—is a partial 
paralysis of the fibres of the orbicularis muscle: the 
lower lid droops away from the eye, the puncta are 
everted, and hypertrophy of the conjunctiva and 
ectropium follow. , 

Eversion of the lid occasioned by chronic irritation 
and thickening of the mucous membrane, whether 
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arising from the causes now mentioned or any other— 
as, for instance, tinea eiliaris—in course of time not 
only induces a permanent eversion of the tarsal carti- Changes in 
lage, but also a lengthening of the lid from side to ^ °“ r ~ 
side. The exposed mucous membrane becomes con¬ 
verted into a thickened reddish mass, assuming very 
much the characters of the skin. The disease is, 
therefore, not only very unsightly, but since the 
patient is unable to close his eye, dust and dirt get 
lodged on the cornea, and those, together with the and oornea. 
contact of the air, produce vascular opac^y, and it 
may be destructive ulceration in the cornea, or even 
changes in the deeper structures of the eye. 

Treatment .—In the first instance, in slight casos. Treatment. 
we may try the effects of the red precipitate ointment, Ung. hyd. 
applied over the ectropium and along the margin of OI - rub> 
the lids, twice a day. If this does not succeed, the 
ectropium should be still further everted by traction on 
the neighbouring skin, and the conjunctiva having 
been dried, a glass rod, wetted with nitric acid, should N»trio acid, 
be drawn over the surface of the mucous membrane, 
parallel to and about the eighth of an inch distant 
from the margin of the lid. Immediately after this 
application, a stream of water must be syringed over How to 
the part., so as to wash away the excess of nitric acid a PP J y 
remaining on the conjunctiva; and a little sweet oil 
having been smeared over the surface, the lid is to be 
kept carefully closed with a pad and bandage. It will 
generally be necessary to repeat this application once 
a week for a month, before the desired result will be 
attained. The conjunctiva seldom sloughs, as we 
might suppose it would do, after the application of 
the acid, but a sufficient amount of contraction gra¬ 
dually takes place in the hypertrophied tissues to 
overcome the ectropium, and restore the lid to its 
normal position. It may not happen, however, that 
even then the lid fits accurately enough against the 
eyeball to allow the lachrymal secretion to pass 
through the punctum; and it may therefore be neces¬ 
sary subsequently to slit open the canaliculus, as Slitting the 
described in the next chapter. In place of nitric acid, 
any other escharotic, as, for instance, nitrate of silver, 0 U8, 
may be employed. 

In old standing cases, caustics often fail, and it 
then becomes necessary to excise an elliptical portion 
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of tlie everted conjunctiva, extending along the breadth 
of the lid, and parallel to its ciliary margin. The 
amount of conjunctiva to be removed will depend 
upon the extent of the displacement; in fact, we must 
excise a fold of the mucous membrane in ectropium, 
in precisely the same manner as we remove a portion 
of skin in certain cases of entropium; all that is 
required is, when the wound heals and contracts, that 
the everted 1 id' shall be drawn back into apposition 
with the eyeball. After the operation, the eye must 
be closed ©nth a pad and bandage. 

J have already observed that, in old standing cases 
of ectropium, the tarsal cartilage is apt to become 
elongated from side to side. In this condition of the 
parts, it would be useless simply to excise a portion of 
the conjunctiva; to correct this malposition one of 
the following operations may be resorted to :— 

In old cases accompanied by hypertrophy of the 
long-exposed conjunctiva, we excise with a bistoury, 
or strong scissors, an elliptical piece of the conjunctiva, 
proportionate to the degree of hypertrophy of the 
mucous membrane, parallel to the inferior (become 
superior) margin of the tarsal cartilage, and one line 
distant from it. We pass three strong waxed ligatures 
through the lips of the resulting wound, using a 
curved needle with a large eye; both ends of each 

thread are then passed to¬ 
gether through the eye of 
its needle, and the needle 
is guided along the nail 
of the left index finger, be¬ 
tween the eyeball and the 
eyelid, made to penetrate 
the conjunctiva at its angle 
of reflection from the globe, 
and brought out as high 
up as possible through the 
skin. The two ends of each 
ligafeiire are then crossed over a bit of plaster, and ■ 
tied close under the arch of the orbit, as shown in the 
annexed figure. Chloroform should be given in this 
operation. Cold compresses must subsequently be 
employed to keep down the inflammation, and the 
ligatures removed at the end of three days.* 


Fig. 14. 



♦ Ophthalmic Review, vol. iii. p. 113. 
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In ectropion of the lower lid, caused by elongation 
of its free border, and also of the tarsal cartilage, the 
lid must be rendered tense in a horizontal direction, 
and at the same time lifted up, if we hope to make it 
fit the eyeball again. The simple narrowing of the 
palpebral fissure is almost always insufficient.* 

If the ectropion be accompanied by no very great 
shortening of the integument, and if the margin of the 
lid is in other respects normal, the excision of a trian¬ 
gular Hap, from the outer portion of the lid, and closing 
the wound by sutures, is generally sufficient? For this 
purpose the edges of the lids in the outer commissure 
are slit up with a scalpel. Then a triangular Hap of 
integument is dissected away, as shown in Fig. 15 ; 
and the edges of the wound are united by suture, and 
a protective bandage applied until adhesion has oc¬ 
curred. In order to lessen the stretching, it is well, 
before closing the wound, to separate the inner edge of 
the skin from the tissue beneath for a little distance, 
particularly if the subcutaneous tissue is somewhat 
thickened from previous irritation. It is also advis¬ 
able to diminish the tension of the parts by keeping 
them drawn together by strips of plaster. 

If we wish to secure great elevation of the lid and 
of the commissure, we should close the lids, bring the 
lower one into a normal position, then the border is 
put slightly on the stretch in a horizontal direction. 
We should then mark with ink the two points of both 
the edges of the lids, where both lid-margins fit each 
other, when they are in a normal position, and there 
is a slight amount of tension of the lower lid outwards. 
Then, the lids being kept in the position described, the 
integument over the outer commissure is lifted np in 
a horizontal fold, and as much of the integument of 
the lower lid very gradually fastened between tbe 
fingers as is necessary to bring the lid into its normal 
position, and to elevate the outer commissure to the 
level of the inner angle. When the breadth of this 
horizontal fold of integument is also indicated by two 
lines parallel to the margin of the lid, we excise the 


* “ Treatise on the Diseases of the Eyo.” By Carl Stellwag 
von Carion, translated by O. E. llackley and D. B. St, Joliu 
Koosn, p. 402 ; London, K. Hardwicke, 1868. 
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portion of the integument within the described boun¬ 
daries. 

While one assistant holds the head of the patient, 
and another restrains the bleeding, the operator (see. 
Fig. 15) pushes a small horn-spatula under the outer 

commissure, lifts 
Fig. 15. it up from the 

globe, and splits 
it into two layers, 
first thrusting in 
a broad, lance¬ 
shaped knife im¬ 
mediately in front 
of the fascia tar- 
so-orbitalis, and 
then enlarging 
the wound with 
a scalpel on both 
lids, up to the 
vertical boundary 
lines a and b. 

When this in- 
tra - m arginal 
splitting is done 
sufficiently, the 
lower and then the upper margin of the lid are pared 
in a direction inward from the vertical boundary line, 

for about oue- 
Fig. 15*. half to three- 

quarters of a 
line, by a hori¬ 
zontal incision. 
'1' he whole 
breadth of this 
incision falls be¬ 
hind the lashes. 
(See Fig. 15.) 

The horizon¬ 
tal incision is to 
be made at a 
■ greater or less 

distance from 

the edge of the lid, according as the outer commissure 
is to be more or less elevated; but it should always 
be so made that the two run together at an acute 
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angle. The integument is dissected up, and the 
wound closed by three or four sutures. The first 
suture is placed close to the vertical boundary line. 

(Fig. 15*.) 

In order to lessen the tension, strips of adhesive Subsequent 
plaster as well as the protective bandage, may be used. reatJ ' en • 
These are fastened on the cheeks and forehead, draw¬ 
ing up the integument lying between them. 

When there is a very great difi'erence in the length 
of the edges of the lids, the result of the ojuration is 
endangered by the bulging forward of a large fold of 
the cartilage and the fascia under the suture. It is, 
therefore, advisable, after the separation of a circum¬ 
scribed flap, to cut out a piece of the cartilage 
next to the outer commissure, whose base is about 
the same size as the difference in the length of the 
edges of the lids. The edges of the incision in the 
cartilage and the fascia should then be included in the 
suture. 

o. Eotropium, arising from the contraction of a Ectm- 
eicatrix of the skin, is often a most troublesome defer- 
mity to overcome. It matters not if the cicatrix has 
been formed by a wound or a burn, if it involves the 
'skin of the lid it is almost sure to be followed by eetro- 
pium and its consequences. The treatment to bo pur¬ 
sued in these cases consists in freeing the lid from the Set free 
contracting bands of the cicatrix; it is evident that thl ’ lu1, 
simply excising a portion of the conjunctiva will not 
effect this object. 

In slight cases it may only be necessary to make an Operation 
incision through the integument, parallel to the ciliary eu-sew?* 
margin of the lid, and of such an extent as will enable 
us, by dissecting the subcutaneous tissue from the 
cartilage, to separate it from the adhering cicatrix. 

The liu, being freed in this way from the cicatricial 
tissue, may he closed, and should be kept in this con¬ 
strained position by passing a suture through its 
edge, and tying it down to a fold of the skin of 
the cheek, or forehead, according as the upper or 
lower lid has been operated on; or in some cases, a 
well-applied pad and baudage will answer the same 
purpose. 

In more severe cases, the operation recommended by in severer 
Mr. Wharton Jones should be resorted to. Suppos- '" ttaes - 
iug the upper lid to be everted aud bound down to the 
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frupra-orbital ridge, Mr. Jones directs* that two con¬ 
verging incisions should he made through the skin, 
from over the angles of the eye upwards to a point 
where they meet (vide. Fig. 16), somewhat more than 
an inch from the adherent ciliary margin of the eye¬ 
lid. By pressing down the triangular flap thus made, 
and cutting all opposing bridles of cellular tissue, but 
without separating the flap from the subjacent parts, 
we shall he able to bring down the eyelid nearly into 
its natural situation, by the mere stretching of the 
subjacent cellular tissue. A piece of the everted con¬ 
junctiva should be snipped oft. The edges of the gap 
left by drawing down the flap are now to be brought 
together by sutures, and the eyelid retained in its 
proper place by plasters, and a compress and bandage. 
Fig. 16 represents this operation for the lower lid. 


Fig. 16. 



Other surgeons recommend that the cicatrix should 
he separated from the lid, and a piece of healthy in¬ 
tegument, from the cheek or forehead, transplanted 
into its place. Of the operation proposed, that known 
as Dieffenbach’s is generally to he preferred, though it 
is almost impossible to lay down any rules strictly ap¬ 
plicable to all instances ; each case requiring some 
special modification, which the skill and ingenuity of 
the surgeon must supply at the time of the operation. 

Diefienbach’s operation is performed as follows :— 
The cicatrix is first to be dissected away, so as to leave 
a triangular wound having its base towards the margin 

* “ Ophthalmic Medicine and Surgery,” by T. Wharton Jones, 
third edition, p. 629. 
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of the lid, the line of the ciliary border of the lid and 
tarsal cartilage being, if possible, preserved. But if 
these have been destroyed, the conjunctiva alone re¬ 
maining, it is to be dissected out and laid over the 
eyeball. The surgeon then makes an incision (see 
Fig. 17), through the sound skin and subcutaneous Trans- 
tissues, extending from one or other of the angles of 
the base of the triangular wound already made, accord¬ 
ing to the situation of the cicatrix. From the outer 
extremity of this incision, a second one is to be carried 
parallel to the edge of the triangular wountk the en¬ 
closed flap is then to be dissected from off the subcu¬ 
taneous tissue, and being transposed, is to be fitted 
into the gap left by the cicatrix; the margin of the 
transplanted skin is then to he carefully united to the 
edges of this wouud by fine sutures. Water dressing Sutures 

and 

Fig. 17. dreS8i " g ' 



should be subsequently applied, and the part kept 

at rest. The flap may be formed, half from one side 

of the cicatrix, and half from the other side, but under 

any circumstances it must be considerably liirger than 

the gap it is intended to fill; in fact, one is hardly Precaution. 

likely to err in making too large a flap, but mistakes 

arc often made in transplanting too small a portion of 

skin. 

As I have before remarked, I can do no more than 
indicate the principles upon which these operations 
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depend; their details must vary with tho particular 
circumstances of individual cases. 

Eetropium may he induced by the contraction of a 
fistulous opening, or rather, from the tissue around 
the opening contracting, and becoming adherent to 
the orbital wall. But a fistula seldom occurs in this 
situation unless as a sequence of disease of the hone, 
and 1 need hardly remark, that it is useless attempting 
to cure the eetropium under these circumstances, until 
the diseased bone has been removed ; it will then be 
necessary do perform one or other of the operations 
above described, in order to restore the lid to its 
normal position. If the eversion is not very con¬ 
siderable, which it seldom is in these cases, the 
adherent tissues round the opening of the fistula may 
be carefully dissected away, so as to leave the lid free, 
and allow of its being dragged away from the 
cicatricial tissue and the eye closed. The edges of the 
wound thus made may he brought together with wire 
sutures, and, as a general rule, it will be well, in 
addition, to excise a portion of the conjunctiva, so as 
to insure its contraction. The eyelids must be kept 
closed, for some days after the operation, with a pad 
and bandage. 

Mr. Lawson has formed a new eyelid for a patient 
who had a complete eetropium of the upper lid. lie 
dissected the lid from its attachments, pared at two 
points the corresponding tarsal margins, and united 
them by two fine sutures, and thus obtained a fixed 
level surface upon which to transplant a portion of 
skin. The parts were then left, and on the fourth 
day, when the wound was covered with healthy granu¬ 
lations. he transplanted a piece of skin of the size of 
a threepenny-piece, and two days later another por¬ 
tion, of the size of a silver fonrpenny. Both pieces 
rapidly united to the granulating surface, and the 
space between them was speedily filled up with new 
cicatricial tissue. A new lid was thus formed, which 
was sufficient to protect the eye from exposure: but 
the presence of two pieces of skin, different in appear- 
ance to the ordinary oi i\\e gave 

the patient a peculiar and rather unsightly look. The 
skin which was ingrafted not only soon became vas¬ 
cular, hut acquired sensibility, and alter ten or twelve 
days could appreciate the slightest touch with a blunt 
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instrument. The conditions essential for this ope¬ 
ration are:—-1. That the new skin should be applied 
to a healthy granulating surface. 2. That skin only 
should be transplanted, special care being taken that 
no fat adhered to it. 3. That the portion of skin 
should be accurately applied to the granulating sur¬ 
face. 4. That the new skin should be kept in position 
without interruption, and that it should be lightly 
covered with a layer of lint, and over that a small 
compress of cotton wool, and a bandage, for the pur¬ 
pose of maintaining its warmth, and thus to assist in 
retaining its vitality until it had establish^ its new 
life. 

TnrcriTASis, ok Inversion of the Oclia, sometimes Twchia- 
follows neglected cases of conjunctivitis, or tinea tarsi. 8 s " 
Occasionally only a few isolated eyelashes are incurved. Eyelashes 
the remainder retaining their normal position; at Awards, 
other times the whole of the cilia, or all of those 
growing from one part of the eyelid, are affected; but 
under any circumstances the result is the same, the 
irritation caused by the cilia constantly rubbing A source of 
against the surface of the eyeball induces chronic ,rrltlltlon - 
conjunctivitis, and, in time, opacity of the cornea and. 
loss of sight. Entropium differs from trichiasis, 
therefore, in that the ciliary margin of the lid in the 
former affection is curved inwards, and within the 
cilia, whereas in trichiasis the lid may be perfectly 
normal, but the cilia grow inwards against the surface 
of the eyeball. 

The Si/m'plome to which trichiasis gives rise will 
depend upon the extent of the disease, and the situ¬ 
ation of the inverted hairs; a few of the eyelashes 
rubbing against the eyeball, at the outer angle of the 
eye, will not cause nearly so much irritation or incon¬ 
venience to the patient as even a single hair, if in¬ 
verted against the cornea. Cases of trichiasis, if left Conjunctm- 
to themselves, will, in the first instance, give rise to tis - 
persistent conjunctivitis, followed by haziness, and 
ultimately vascular opacity, and, it may be, destruc- Opac-Ry o^r 
tion of the cornea. 

If only a few of the cilia are incurved, they are very 
apt to be overlooked, chronic conjunctivitis being the The eau » e 
prominent symptom which first attracts our attention. over 00 0 ' 
Immediately, however, that the lid is. everted, so as to 
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expose its ciliary margin, the ingrowing eyelashes will 
he at once detected ; it is advisable for this reason, in 
all cases of even ordinary conjunctivitis, to examine 
the margin of the lids, and notice if any of the cilia 
are inverted. 

In ordinary muco-purulent conjunctivitis the eve 
often becomes irritable, and the patient, by constantly 
rubbing at it, causes one or more of the eyelashes to 
become inverted, and this greatly contributes to keep 
up the inflammation. In a case of this kind, all 
applications will, of course, be useless, unless the 
offending cilia he removed. 

It occasionally happens that people are born with 
a double row of eyelashes; the inner ones, under 
these circumstances, are often inverted; this con¬ 
dition is known as districhiasis. I mention this 
variety of trichiasis, not because it presents any 
special features, hut that the meaning of the term 
may be understood. 

Thu Treatment to be adopted in cases of trichiasis 
depends very much upon the extent of the disease; if 
only a few of the cilia are incurved, the offending hairs 
should be seized one by one with a pair of forceps, and 
pulled out from their follicles. It is necessary to ho 
careful not to break off the cilia, or the stiff ends left 
in the eyelid will, by rubbing against the cornea, do 
more harm than the entire hair would have done. 
Each ciliuni muse therefore be seized close to the 
margin of the lid, and slowly and cautiously pulled 
out, root and all. Unfortunately we cannot extract 
the hair bulbs in this way, and the consequence is, 
that another eyelash speedily springs up in place of 
the one we have removed, and usually takes the direc¬ 
tion of its predecessor,—so that if extraction he alone 
resorted to, it is constantly necessary to watch for 
the production of new eyelashes in the track of the 
old ones. 

It is generally advisable, therefore, not only to 
remove the cilia, but to destroy the bulbs from which 
they spring. The best way of effecting this is to run 
a needle, coated with nitrate of silver, through the 
opening left by the extracted cilia, down to the bulb, 
which is situated about the sixth of an inch from the 
ciliary margin of the lid. I usually keep several old 
eataract needles by me, armed with caustic for this 
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purpose; they are prepared by fusing tbe nitrate of 
silver, and then dipping the needle into the fluid; on 
withdrawing it, it will be found to be coated with a 
thin layer of the caustic. 

The lid having been everted, the offending cilia are 
to be extracted; and the surgeon, keeping liis eye on 
the small hole left in the margin of the lid, thrusts the 
needle coated with a layer of caustic through it, and 
down to the hair bulb; the instrument may then be 
withdrawn. The caustic will excite sufficient irritation 
of the part to destroy the bulb, and with it jhe growth 
of the eyelash. In place of nitrate of silver the needle 
may be armed with liquor potass®, or liquefied potassa 
fusa. 

Even a dozen cilia may be treated in this way with 
success; but in old-standing cases, in which perhaps 
the whole of the eyelashes are incurved, or those of 
tbe outer or inner half of the lid are aft'ected, it will be 
necessary to resort to other means. The whole of the 
cilia may have to be removed, together with their bulbs, 
as described in cases of Entropium, page 107, or a 
portion or the whole of the tarsal cartilage may have 
to be grooved above the jtositiou of the inverted cilia, 
in order that they may be restored to their normal 
position. This operation I have found to be par¬ 
ticularly useful when the outer half of the cilia are 
diseased. Occasionally the excision of a portion of 
the skin of the lid, will evert the palpebral margin 
sufficiently to prevent the incurved eyelashes from 
rubbing against the eye; but there can be no doubt, 
in severe cases, that any proceeding which actually 
destroys the eyelash and its bulb is to be preferred to 
an operation which merely everts the palpebral margin 
of the lid,—trichiasis, as before remarked, not being a 
disease simply of the eyelid but of the eyelashes. 

Of the operative proceedings intended to accomplish 
this object, the following is the best* (Fig. 17*):— 
“ A needle is to be threaded with fine silk, and entered 
between the inner and outer margins of the border of 
the lid, a, and made to pierce the skin a little above 
the ciliary margin, h. The thread is drawn through, 
and the needle caused to re-enter at the last orifice, b, 

* “ Illustrations of some of the Principal Disoasos of the Eye,” 
by H. Power, M.B., p. 157. Load. 18i>7. 
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and made to rnn parallel with the border of the lid, 
for the space in which the cilia maintain the wrong 

direction (to c). The thread 
is again to he pulled 
through, and the needle 
again entered at the last 
point of emergence, and 
directed vertically till the 
point reappears between 
the edges of the border of 
the lid, d. The two ends 
.arc then to be tied, and- 
the thread allowed to cut 
its way out. The sup¬ 
puration excited thoroughly 
destroys the bulbs of the 
offending cilia, and no fur¬ 
ther trouble is experienced.” 

In the more inveterate cases of trichiasis, a hind of 
transplantation of the outer lip of the lid, and the hair 
follicles beneath, is of great value. 

It is better to do this operation while the patient is 

under the influence 
Fig. 17+. of an anaesthetic, on 

account of the great 
pain it causes, and 
because of its tedi¬ 
ousness. An assis¬ 
tant, who at the 
same time holds the 
head, places a horn- 
spatula under the 
lid, raises it up from 
the globe, and causes 
the edge of the lid 
to be somewhat 
everted from the 
spatula. Then the 
edge of the lid is 
divided into layers, 
for the depth of two 
lines, with a delicate 
scalpel (sec Fig. 17f), 
the incision not being continued inwards as faf^s the 
lachrymal punctum. The posterior layer contains the 
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conjunctiva, with the cartilage ami canals of the tarsal 
glands, and the anterior includes the remaining struc¬ 
tures, with all the hair follicles. 

The incision should, therefore, be made close to the 
surface of the cartilage. Then a second incision is 
made, one and a half to two lines above, and parallel 
to the outer lip, completely through the anterior layer, 
down to the cartilage, and in such a manner that the 
two ends of the wound extend beyond the ends of tho 
first incision. This layer is thus changed into a kind 
of bridge, to whose posterior surface the hair follicles 
are attached, and which is only connected To the lids 
by the two extremities. "When this bridge has been 
formed, a crescentic incision is made, beginning at the 
ends of the last incision, through the integument. 

This is seized with the forceps, and carefully dissected 
up, without injury to the orbicularis muscle. The size 
of this flap,.should he the larger, and have a greater 
vertical diameter, in proportion as the hairs are turned 
inward, and the more the skin is relaxed and wrinkled. 

The edge of the crescentic incision, and tho bridge 
of skin containing the cilia arc now to bo brought 
together by means of sutures; under the traction of 
these sutures the direction of the hairs becomes hori¬ 
zontal, or is even turned toward the orbital border. 

The sutures should be removed on the third day.* 1 
have found this operation most useful in many had 
eases of trichiasis. 

Adhesions oe the Eveijds. —The ciliary margins of ^ fnov <> 
the eyelids sometimes become united either wholly or 1 ' YKlaUii 
in part; this may arise from a congenital defect, or 
from any cause which gives rise to abrasion of the skin 
of the free margin of the lids, their raw surfaces grow¬ 
ing together, and of course rendering tho eye useless 
for all practical purposes. This is, however, a very 
rare con sequence of disease; it far more commonly 
follows chemical or mechanical injuries of the parts. 

1 have at present a case of the kind under treat- Case, 
meat in the Ophthalmic Hospital. Some three months 
since, the patient was seized by a leopard, the animal 
inflicting a nasty wound with his claws from the fore- 


* J)»riT(ieklcyaiwl Iioosa's translation of Steliwag von Oariou 
on “The Eye," [>. 8W(5. 
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head downwards over the left side of the face. The 
skin of the lids being considerably torn, their inner 
halves have since grown together, so that the patient 
cannot now open his eye, and is not only terribly dis¬ 
figured, but the eye is perfectly useless. In this case, 
as in most others of adhesion of the margin s of the 
lids arising from mechanical injury, the orbital and 
palpebral conjunctiva; have also become united. 

Treatment .—When the margins of the lids grow to¬ 
gether, whether from congenital defect or from injury, 
a director should be passed behind the adhesions, and 
they should be slit through with a knife or pair of 
scissors. It will l>e necessary to keep the lids separated 
from one another until the edges of the wound have 
cicatrized. Unfortunately, the majority of these cases 
are complicated with adhesions between the palpebral 
and orbital portions of the conjunctiva, which it is most 
difficult to eure. Adhesions of this kind are called 
tti/tnblc,pharon, and are described under the head of 
diseases of the conjunctiva. 

OR dem a of the Lids is incidental to the progress of 
various diseases —as, for instance, abscesses, and in¬ 
flammatory affections of the skin of the face; or more 
remote ones—such as diseases of the kidneys or heart. 
But among the }>ooror class, we often meet with cases 
of oedema under the following circumstances:—The 
patient probably states that he had been perfectly well 
prior to going to sleep, and lay down to rest in some 
exposed spot. In the morning, to his surprise, he 
found that he was unable to open his eye, on account 
of the lids being stiff and swollen ; there may have 
been some pain in the part, but this is not always the 
case. The eyelids are uodematous, shining, and swollen, 
but not discoloured; and on forcing them open, the 
orbital conjunctiva will also be found very (edematous, 
but not inflamed. This state of things usually arises 
from one of two causes : either from the sting of an 
insect, or from the effect of the damp night air blow¬ 
ing over the patient’s face. As a general rule, if oc¬ 
curring from the poison of an insect, the point of .the 
sting or bite will be marked by a spot, which is more 
painful and inflamed than the rest of the swelling; 
moreover, both eyes are rarely affected in this wayi 
Whereas, when the oedema arises from cold, there is 


From cold. 
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seldom any pain at all in the part, except that cansed 
by the tension and swelling of the cellnlar tissue of the 
lid, and both eyes are generally equally affected; nor 
are the eyelids red and inflamed. 

In these cases no special treatment is required; the 
part may be bathed with a solution of acetate of lead. 

The (edema generally disappears of itself very rapidly. 

Emphysema, like oedema of the eyelids, often depends emfhy- 
npon the influence of some remote lesion, as, for in- »**>*• 
stance, general emphysema caused by injury of the 
lungs, or the admission of air from the nar* or frontal 
sinuses into the cellular tissue beneath the skin of the 
lids. The part becomes swollen and tense, but not 
discoloured ; and on pressure, the characteristic feeling 
of crepitation is perceived, depending upon the pre¬ 
sence of air in the cellular tissue of the skin. 

The Treat mint to be adopted in a case of this kind Treatment. 
will depend upon the causes which give rise to the ab¬ 
normal condition of the parts ; local treatment will be 
comparatively useless, but a compress and bandage 
should be applied over the lids, and retained there till 
the swelling of the tissues has subsided. 

HoIuieolum, or, as it is commonly called, a stye, con- Homnto- 
sists of a swelling of a tarsal gland, which inflames h v ^' V g r „ 
and becomes filled with pus. The little abscess is 
seated therefore in the thickness of the lid, and the 
integument may be made to glide over it. The swell¬ 
ing varies in size from that of a millet seed to that of 
a bean; and is hard to the touch. Abscesses of this 
description generally occur among sickly and debilitated 
people, and they are far more common among children 
than adults. 

S*yes commence with an itching sensation in the 
part, which soon becomes red and swollen, the lid often 
being oodematous and very painful. 

In the early stages of the disease the eyelash passing Treatment 
through the inflamed spot, should be extracted, and a 
very fine point of the diluted nitrate of silver should Arg. nit. 
be immediately applied to the mouth of the open fol¬ 
licle; the inflammatory action may frequently be 
arrested by these means. But if suppuration has 
occurred, it is better to apply warm poultices to the Poultices. 

. eye, changing them every second hour; and as soon 
' a's the abscess points, the matter may be let out with 
the prick of a lancet. Tonics are frequently called Tonics. 
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for, and, unless prescribed, successive styes are apt to 
appear one after the other, to the great annoyance and 
discomfort of the patient. 

Blepharitis, oa Tinea Tarsi, essentially consists of 
an ulcerative inflammation, affecting the lining of the 
hair follicles of the eyelashes, and is often the result 
of neglected conjunctivitis ; it by no means uncom¬ 
monly follows an attack of measles, but is most fre¬ 
quently m^ with among the children of the poor, living 
in the crowded and dirty parts of our large towns. 
Under any circumstances it too frequently runs along 
and subacute course, unless the greatest attention is 
paid to the case in the first instance. 

Tinea tarsi may be conveniently divided into two 
stages; in the first, active changes are still going on 
at the roots of the eyelashes; and in the second, the 
cilia have been destroyed, and the free margins of the 
lids are thickened and indurated, presenting the con¬ 
dition known as lippit min or blanr-ei/o. 

Sifiirpfnms .—The patient complains of what he usu¬ 
ally terms weak eyes; they itch a good deal, particu¬ 
larly after work, and on rising in the morning they 
are often glued together. Symptoms of this kind may 
have been going on for a long time, inconveniencing 
the patient a good deal, but not being sufficiently 
severe to prevent his performing his usual -work. 
Young children are hardly likely to complain at all of 
their eyes in the early stages of the disease, as there 
is no actual pain in the part. 

On examining the eyelids of a person suffering from 
tinea in its early stages, we shall notice a slight crust, 
or scab attached to a part or the whole of the'free 
margin of the pa.t'cnt's eyelids ; beneath those crusts 
are a, number of little pustules also situated on the free 
margin of the lids at the roots of the cilia: the skin 
itself is slightly red and inflamed. A constant succes¬ 
sion of these pimples form and hurst, leaving a scab 
clinging to the skin with considerable tenacity. The 
conjunctiva is alwa 3 r s somewhat injected. 

'i'his state of things having lasted for a longer or 
shorter period, the sebaceous and Meibomian glands 
become irritable, and their secretion is augmented in 
quantity and altered in quality, so that the lids stick 
together during sleep, the patient awaking and finding 
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his eyes glued tip in the morning. The Bkin beneath 
the scabs at length becomes ulcerated and swollen; Margins 
the crusts arc no longer furfuraeeous, but hard and ulcerate, 
thick, and the eye is very irritable ; the patient cannot 
read or work for even a short time, without the eyes 
becoming red aud painful. In consequence of the 
swollen condition of the margins of the lids, the puneta 
are thrust away from the eyeball, and the tears accu¬ 
mulating in the lacus lachrymalis, not only How over 
the side of the cheek, but by remaining in ciytact witli 
the eye induce chronic conjunctivitis ; this, m its turn, conjunc- 
by presenting a rough surface to the cornea, induces 
changes in its epithelial layers, not amounting to any 
perceptible opacity, but sufficient to interfere slightly 
with the perfection of vision. 

If the disease should advance to its second stage, and stage, 
destruction of the eyelashes and hypertrophy of the 
free margins of the lids take place, in consequence of Cilia dis- 
the long-continned irritation that has been going fin ur 

there. It by no means follows, however, that the cilia 
are completely destroyed ; it might be fortunate for 
the patient if they were ; but they frequently drop out, 
the bulbs of the hairs remaining, and from them dis¬ 
torted, misdirected cilia sjiring, some of which, turning 
inwards, produce trichiasis. The surface of the skin Trichiasis, 
beneath the scabs being ulcerated, and discharging a 
quantity of matter, thick crusts form on the edges of 
the red and hypertrophied eyelids : at the same time 
the Meibomian glands become inflamed, and in too 
many eases the ducts leading from them are ulti¬ 
mately closed, and the disease is then incurable. The 
margins of the lids are thickened, and the puneta 
being thus everted, aud often closed, the tears stream 
over the inner corner of tlx* eye : the cornea becomes 
hazy, and the patient’s state is miserable in the ex- “Bleared 
treme, and is made worse by the terrible disfigurement eye®-" 
which eyelids such as I have described present, 

- Treatment .—The treatment of tinea tarsi is compli- Treatment. 
cated by two unfavourable circumstances : the first is, 
that it 'most often occurs among children, who are 
naturally impatient of treatment; and secondly, ^h'ey 
are generally the offspring of unhealthy parents! I 
would here remark that, as a general rule, to cure 
tinea, we must attack the constitutional infirmity, 
whatever it may he—whether a syphilitic, or scrofu- 
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Jons dyscrasia, or general debility—upon principles 
generally applicable to such affections. Among these, 
probably, pure air, good food, and cleanliness, will 
take a prominent place. Of drugs, cod-liver oil and 
iron will prove invalnable. 

In conjunction with constitutional treatment, local 
remedies are most useful: but with children we shall 
have difficulty in applying them. This difficulty is 
increased among the poorer classes, while their dirty 
halrits terui directly to induce or foster the complaint. 

In the first instance, the scabs on the margins of 
the lids mast be removed with a small spatula, or a 
cataract needle. In some cases, a poultice or hot com¬ 
presses should Ik) applied over the lids for a few hours; 
they will soften the scabs, which may then be detached 
with a rag and hot water. Having, removed all the 
scabs from the eyelids, an ointment composed of half 
a drachm of hyd. oxid. flav., to an ounce of unguen- 
tum simplex, should be carefully applied along their 
margins, or the ung. hyd. nitrico-oxididil. one drachm, 
cacao butter three drachms, may be employed in the 
same way. The chief point, however, to attend to 
is, that the ointment be brought in contact with the 
diseased surface: if simply smeared over the scabs, 
the medications will he almost useless. 

After the first application, which the surgeon mast 
effect with his own hands, this ointment should he 
used twice a day. The patient should bathe the eyes 
in warm water morning and evening, so as to detach 
any fresh scabs, before applying it. In a short time 
we may hope to cure the disease. 

In more confirmed cases, where the margins of the 
lids have ulcerated, the lashes should, in the first in¬ 
stance, be cut off close to their roots, and- the scabs 
removed with a pair of forceps; after which, a pencil 
of nitrate of silver should he drawn along the outer 
edge of the ulcerated surface, or we may paint the 
part over with the tincture of iodine. Inc surgeon, 
must of course mate these applications himself, and 
subsequently the dilute oxide of mercury ointment 
may be used by the patient; hut the lids will probably 
hare to be painted over with the tincture of iodine 
twice a week for some time—in fact, till the fungus or 
parasite, whichever it is upon which tinea depends, is 
destroyed. 
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Dr. Tilbury Fox recommends carbolic acid dissolved Carbolic 
in. glycerine to be used in place of tlio tincture of auid ‘ 
iodine. 1 have found this acid most useful in cases of 
tinea tarsi, employed as above directed, of the strength 
of one 2 >art to five; and subsequently as a lotion, one 
part of fhe acid to twenty of glycerine, to be painted 
along the margin of the lid with a camel's hair brush 
night and morning. 

In most forms of chronic tinea (lippitudo) little can Lippitudo 
be done to alleviate the disease; the. mischief it has lucurtt le ' 
effected being, in fact, irreparable. We majff however, 
remove the bulbs of the cilia, and thus cure the trichia¬ 
sis, and to some extent the consequent opacity of the 
cornea. The carbolic-acid lotion will be useful to re¬ 
lieve the ulcerative process ; but the thickened, hair¬ 
less state of the margins of the lids will continue in 
spite of our best efforts. 

I’ediculi. —Dice occasionally take uj> their abode Pmwcuii. 
among the cilia, their ova covering the eyelashes, and 
the cilia looking as if they had been dusted over with 
a black powder. These parasites give rise to the most 
intolerable itching of the part, the patient almost tear¬ 
ing the cilia out by their rcx>ts ; excepting the irrita¬ 
tion thus excited, the eye appears to be healthy. On 
looking carefully at the eyelashes, they seem, as above 
noticed, to be covered with powder or dust, and with a 
lens the lice may be distinctly seen. The treatment to 
be adopted is to wash the parts well with warm water, 
and then smear the palpebral margin and eilia with 
staphisagria, and if this fails with the blue mercurial Mercurial 
ointment, three times a day. If these remedies do not tSm^ car ~ 
destroy the lice, a lotion, composed of two grains of 
hydrarg. biehlor. to an ounce of water, may be em¬ 
ployed to bathe the lids. 


s. 
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DISEASES OF THE LACHRYMAL PASSAGES. 

Displacement trial obstructions of the pii net a and cana- 
licnli — Inflammation of the sac—Obstruction of the 
nasal duel—Defective secretion of lachrymal yland— 
Epiphora—Lachrymal cysts and fistula*. 

Displacement ani> Obstructions oe the Puncta.— 
Iu the healthy eye, the lachrymal puncta are in con¬ 
tact with the eyeball, and cannot therefore be seen 
unless the eyelids are everted. When the eye is elosed, 
the puncta are situated iu the laous lachrymalis, so 
that the secretion from the surface of the conjunctiva, 

whether the person is 
sleeping or waking, 
can always drain 
away th rough the 
puncta into the ea- 
nalieuli, lachrymal 
sac, nasal duct, and 
so down into the nose. 
(Tig. 18.) 

Any cause which 
displaces the puncta, 
or which obstructs the 
passage of the tears 
into the nares, gives rise to an accumulation of the 
i lachrymal secretion in the lacus lachrymalis, which 
in time overflows, and running down the cheek, causes 
the patient considerable inconvenience. 

Not only is lachrymation thus induced, hut a tear is 
left constantly hanging in front of the cornea, and by 
interfering with the rays of light in their passage to 
the eye, renders it necessary for the patient to be per- 
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petually wiping his eye before he can see clearly; and 
lastly, the prolonged contact of the tears with the 
surface of the eye gives rise to chronic conjunctivitis conjuneti- 
aud its consequences. Tltls - 

The most common cause of obstruction to the exit Causes; 
of the conjunctival secretion is inflammation of the mflamma- 
lining membrane ofthe lachrymal passages, producing tiou, 
a stricture in some part of their course. The same 
effect, however, is brought about if the puneta are pre¬ 
vented from maintaining their normal position, either 
by the margin of the lids becoming thickfened, as in 
tinea, or from an hypertrophied state of the con- eversion, 
junctiva. Obviously, the same effect will follow ectro- 
pium, however induced. On the other band, it not 
unfrequently happens that the puneta. arc loo much 
inverted, when, as in old age, the eye becomes deep inversion, 
sunk into the orbit. 

Obstruction of the lachrymal puneta may be either 
partial or complete—that is, one or both the puneta 
maybe closed, giving rise to symptoms such us 1 have 
above described. 

I mentioned in the first chapiter, that if in the Diagnosis 
healthy eye, pressure were made over the lachrymal ov^rThe' 11 "'" 
sac, a drop of fluid might be observed to ooze out sac, 
through the lachrymal puneta. Should one or both of 
them, however, be occluded, it necessarily follows that 
no fluid can be made to regurgitate through the ob¬ 
structed orifice. Under these circumstances also we 
shall find it impossible to pass a probe into the canali- and use ol' 
cuius. There can, therefore, be; no difficulty whatever a probe, 
in arriving at an accurate diagnosis in a case of this 
kind; and the lino of treatment to be followed is no 
less simple, onr efforts being directed to restore the 
communication between the eye and the nares. 

Trcalmcui. —Even in cases of congenital deficiency Treatment. 
of the puneta, the normal situation of the opening may 
generally be detected, a small spot or depression near 
the inner extremity of the palpebral margin indicating 
its position; and at by no means follows that because 
the puneta are closed, the canalieuli are also occluded? Incomplete 
bo that, in some instances, all that is necessary is, closure » 
simply to cut through the membrane closing the pas¬ 
sage into the canaliculus, and keep it open by passing 
a probe through the passage daily, till the edges of the 
incision have cicatrized ; after which there is but little 

K 2 
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chance of their growing together, and again obstructing 
the passage of the tears into the canaliculus. 

The lid in which the punctuin to be operated on is 
situated (whether upper or lower) having been everted, 
a sharp-pointed instrument is to be run through the 
obstruction in the direction of the canaliculus, the 
punctual being laid freely open, if a full-sized la¬ 
chrymal probe can then be passed through the canali¬ 
culus into the lachrymal sac, there will be no necessity 
for any further treatment, beyond the insertion of the 
instrument through the incision every day, for four or 
five days, to prevent its edges from uniting. 

Supposing we cannot make out the seat of the punc¬ 
tilio, it is well to cut across the line of direction of the 
canaliculus, and then pass a grooved lachrymal director 
along this canal into the lachrymal sac, slit up the 
canaliculus throughout its length, and thus leave a free 
passage for the tears into the sac. 

It by no means follows, however, that the puncta are 
always either completely occluded, or else of their nor¬ 
mal calibre ; they may bo obstructed to any extent 
between these two extremes, being so far contracted 
that it is difficult for the lachrymal secretion to lind 
its way through them, in sufficient quantities to beep 
the corner of the eye free from an accumulation of 
fluid. Under these circumstances, a very fine probe 
may be passed through the punctuin, and under the 
guidance of the instrument its inner and upper wall 
may he incised, and subsequently kept dilated as above 
described. 

Obstruction or the Canaliculus may be permanent 
or spasmodic. A permanent stricture, whether partial 
or complete, will give rise to the same symptoms as 
occlusion of the puncta, and for the most part it arises 
from a similar cause—namely, chronic inflammation of 
the mucous membrane. A foreign body, as, for in¬ 
stance, a cilium or calcareous concretion, occasionally 
closes the canal. 

The existence of a stricture of the canaliculus is de¬ 
termined by passing a probe through the punctum, 
when its further passage towards the sac will bp pre¬ 
vented by the obstruction. 

Particular care should always be taken in exploring 
the canaliculus; a probe roughly thrust through it 
may, by wounding the mucous membrane, induce a 
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permanent stricture, even in cases where the obstruc¬ 
tion is entirely of a spasmodic character, or arising 
merely from a congested state of the mucous mem¬ 
brane. 

Spasmodic stricture of the canaliculus occurs either Spasmodic 
at the inner or outer opening of the canal, and the Btrioturu- 
watery eye accompanying it may be of an intermittent 
character, depending on relaxation at one time and 
spasm at another of the constrictor muscle. There is 
never the same resistance to the passage of an instru¬ 
ment in cases of this kind through the canaliculus as 
in instances of permanent stricture. 

Trent m nut ,.—Unless the obstruction is of some stand- Treatment. 
ing, attempts should hardly be made to pass an in¬ 
strument, as the stricture may arise simply from if recent, 
congestion of the lining membrane of the canal, and dcl»y inter- 
astringents will cure it; whereas the injudicious use of lerei,ce - 
a probe, by wounding the mucous membrane, may 
cause a permanent obstruction. On the other hand, 
if the patient has complained of symptoms of occlu¬ 
sion of the lachrymal passage for some two or three 
months, it is better, under any circumstances, to 
operate at once. Old-standing cases of obstruction, old cases 
from whatever cause they arise, seldom improve under °!™g ate ut 
local applications, and the sooner the canaliculus is 
laid open the better. In practice, however, we so 
generally find that with obstruction of the canaliculus 
the nasal duct is also affected, that I now think it bet¬ 
ter, while opening the former canal, to divide any 
stricture in the duct, so as to preveut the necessity 
for a double operation* 1 

1. If tlic stricture is not complete, a fine grooved j. ifineom- 
director may be passed through it into the lachrymal plete, 
sac, and an assistant having everted and drawn the 
lids outwards, a knife must be run along the groove, open the 
so as to lay the punctum and canaliculus freely open on a 
from end to end. The edges of the incision should dlreotor -» 
subsequently be prevented from uniting, by passing a 
probe through the wound into the sac every day for a p Mg , 
week, after which the channel will remain permanently probe daily, 
•pert, and the lachrymal secretion pass through it into 
the sac. Oare must be taken in this operation taturn 
the grebve of the director inwards, or towards the 
eye, so that the incision will be in apposition with the 
eyeball; otherwise the tears will not be able to find 
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their way into the canal from the surface of the lacus 
lachrymalis. 

jJ4r. Bowman describes the above operation as 
fmtbws :*—Tiie patient sits'in a chair, and leans hi3 
head against the chest of the surgeon, who stands 
behind and Ixmds over him. For dividing, for example, 
the left lower punctum, the ring finger of the left hand 
is placed on the skin over the lower edge of the orbit, 
\md fixes it there, while tightening or relaxing the 
lower canal by a sliding movement of the skin upon 
the.bone, tlie panctum being at the same time everted. 
The right hand now inserts No. 1 probe while the 
canal is relaxed, and then places the probe between the 
index finger and thumb of the left hand, which holds it 
in the canal, and further everts the punctum by turn¬ 
ing tlie probe downward on the cheek, while the ring 
finger stretches and fixes the canal by a sliding move¬ 
ment of the skin outwards, towards the malar hone. 
A fine, sharp-pointed knife, held in the right hand, 
now slits up the canal on the everted conjunctival 
aspect, from the punctum, as far as the caruncle, and 
the probe is raised on its point out of the canal, to 
make sure that the edge of the punctum has not 
escaped division. Care should be taken not to slope 
this little incision obliquely through the tissues it 
severs, as there is then a broader surface exposed, and 
greater chance of union by the first intention. To 
avoid this, it is in all cases desirable to pass a probe 
across the line of incision, on each of the few ensuing 
days, to break through adhesions if they form. In 
some eases, after the canaliculus has been slit open, a 
small portion of tlie posterior lip of the wound, near 
the caruncle, should be taken up with forceps, and 
removed with scissors, particularly if there is much 
thickening of the lower lid ;j* when the puncta are 
everted, as in ectropium, the incision must be directed 
well inwards, so as to be in contact with the eyeball, 
in order that the lachrymal secretion may drain away 
through it into the sac. Although Bowman's opera¬ 
tion is simple enough, nevertheless, in practice it is 
often by no means an easy proceeding, particularly 
when we have a nervous patient to deal with; and of 


Ophthalmic Hospital Reports, vol. i. p. 15. 
t Ibid., p. 103. 
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late T have almost abandoned the plan of passing a 
director into the canaliculus, and prefer the following 
proceeding. The position of the patient, the surgeon, slitting the 
and the part to be operated on will be as above -ttb ° an “ J “ nd 
scribed; but in place of passing a director along the “ uc ° 1>en ' 
canaliculus a very narrow-bladed knife with a minute 
probe-like point ip to be passed through the punctum, 
and thrust along the canaliculus ; so soon as the point 
of the instrument touches the inner wall of the lachry¬ 
mal sac, the direction of the blade of the knife is to be 
changed from the horizontal to the vcrticid position; 
by this manoeuvre, the eyelid having been kept lightly 
on the stretch outwards, the whole length of the 
canaliculus is divided, and the blade of the knife, 
without being withdrawn from its position, is to be 
gently thrust down along the inner wall of the sac and 
through the nasal duct into the nostril. This proceed¬ 
ing can he effected in very much less time than I have 
taken to describe it, and it will save subsequent trouble 
to pass a knife of this kind at once down the nasal 
duct, and any resisting structures are thus to be 
divided up to the bony wall of the canal, until the 
blade of the knife is felt to he free in the duct, and can 
be turned round or removed up and down without en¬ 
countering resistance. In the majority of cases, this 
operation will have to he done sooner or later, and 
under no circumstances can the proceeding do any 
harm. This operation is also well adapted for opening 
the upper punctum and canaliculus. It will he neces¬ 
sary during the subsequent treatment of the case to 
pass a full-sized lachrymal probe down the nasal duct 
every two or three days, so as to keep the passage 
dilated until mucous membrane lining it has healed. 

(Sec. Treatment, of Fistula Lachry malls.) 

2. Supposing, however, that the stricture of the 2. In com- 
canaliculus is both complete and permanent, so that we Btrio " 
cannot pass even the finest director along the canalicu¬ 
lus into the sac, it is evident that we must endeavour 
to effect another passage for the tears either through 
the upper canaliculus or from the lacus lachrymalis 
into the sac, behind the tendo palpebrarum.* The 
sac having been punctured from this latter direction, ?° ri ? “ 
th®. opening must he maintained by passing a probe the sac. 

* “ Maladies des Yeux,” par M. Wocker, tom. i. p. 78C. 
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through it every day, so as to form a fistula between 
the inner angle of the eye and the lachrymal sac. 

Mr. Streatfeild’s operation may be practised with 
flJPccsK in cases where, for ir^tance, the lower punctum 
is so completely closed thatTwe cannot even recognise 
its position; he recommends under these circumstances 
that the upper punctum and canaliculus be divided, 
and through this opening a fine bent director be passed 
into the inferior canaliculus, and if possible through 
the lower punctum ; if not the lower canaliculus can 
the laid op^u, directed by the probe that has been in¬ 
serted into it. The converse operation may he per¬ 
formed for closure of the upper punctum.* 

Phlegmon of the Lachrymal Sac is attended with 
great pain, and often gives rise to fever and. consider¬ 
able constitutional disturbance. Phlegmon of the sac 
commences as a small, hard, and painful tumour, 
situated at the inner angle of the eye ; as the inflam¬ 
mation advances, the skin covering the sac becomes 
tense and shining, the swelling extending to the cheek 
and eyelids, which often become so oodematous that it 
is impossible to open them. At first sight such a case 
may resemble one of purulent conjunctivitis; the ab¬ 
sence, however, of a purulent discharge from the eye, 
and the excessively painful spot at its inner angle, suf¬ 
ficiently indicate the nature of the disease. 

If the inflammatory action runs on unchecked, sup¬ 
puration takes place, and fluctuation may bo felt over 
the region of the sac; the matter points outwards, and 
ultimately discharges itself through an opening in the 
skin. The inflammation then subsides, and the parts 
may return to the ir normal condition. But it too often 
happens, if the disease is allowed to take its course, 
that it terminates in fistula laehrymalis. This perhaps 
closes, and an abscess again forms, so that gradually 
the mucous membrane lining the sac and nasal duct is 
partially or completely destroyed, and the passage of 
the tears into the nose permanently closed. 

Occasionally caries or necrosis of the lachrymal bone 
follows as a consequence of an abscess of the lachrymal 
sac. More frequently, however, complications of the 


Ophthalmic Hospital lleports, 18G0, p. 4. 
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bind are only met with among scrofulous and syphi¬ 
litic patients. Phlegmon of the lachrymal sac is by 
no means an uncommon starting-point for jwjysipelat^s 
inflammation of the facenpxtendmg in affprobabiBry 
to the scalp. 

Treatment .—In the early stages of this disease, it is 
advisable to paint the skin over the inflamed sac with 
a strong solution of nitrate of silver, and ice or cold 
compresses may be constantly applied to the part. I 
never use leeches in cases of this kind, especially 
among hospital patients; they often do #uore harm 
than good. 

If suppuration has actually commenced,’ a poultice 
should be applied over the abscess, and changed every 
second hour. Supposing the fomentations do not re¬ 
lieve the abscess, so far as to enable us to evacuate its 
contents through the natural passage by pressure over 
the sac, we should at once run a probe pointed knife 
through the punctual and canaliculus into the sac. 

If the abscess cannot be opened in this way, the 
lids should be separated as far as their swollen state 
will permit; and a cataract knife should be passed 
with its Hat side against the eyeball, and thrust into 
the tear-sac, in the depression existing between the 
commissure of the lids and the caruncle. This point can 
generally be easily reached, especially when the sac is 
distended with fluid. By this means the abscess is 
opened and at the same time you save an external 
wound. In some lew instances the swelling of the 
parts is so great, that it is almost impossible to open 
the abscess by either of the methods above described, 
and under these circumstances it is necessary to make 
an incision directly into the most prominent point of 
the abscess; its contents are evacuated, and the wound 
treated antiseptically. 

In spite, however, of all our care, a fistula may 
form between the sac and the surface of the skin, 
through which there is a constant discharge of tears : 
the skin around the opening becomes thickened and ex¬ 
coriated, and from contraction of the integument ectro- 
pium may supervene, adding very much to the patient’s 
discomfort. 

Fistula Lachrymalis. —Fistula of the lachrymal 
sac, as I have shown above, generally arises as a 
sequence of phlegmon and stricture of the sac. It 
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may, of course, occur from injury or other causes, by 
winch a communication is established between the 
skin and tl^sac, and it is often kept open by obstruc¬ 
ts of the nasal duct, the lachrymal secretion passing 
through the puneta. and out through the fistula, 
instead of into the nose. 

Treatment .—This being the case, the first and most 
obvious aim in the treatment must be, to open, if pos¬ 
sible, the normal passage for the tears into the nares, 
by dilating the nasal duct. This was formerly done by 
passing a through the fistula into the duct, and 

retaining it there ; the passage after a time becomes 
dilated, and the fistula heals. But the difficulty in 
this method is to'retain the stylo-ill the duct; and 
although various ingenious ccmtriy^^p»^i,ave been in¬ 
vented for the purpose, they W to^^nswer, 

and the style has now been abandoned. In place of it, 
the lachrymal sac is opened, as f have before described, 
by slitting up the punctuni and canaliculus and gently 
thrusting the blade of tin; knife through the sac into 
the nasal duct and down into the nares. 

* If the surgeon is thoroughly acquainted with the 
anatomical relations of these parts, he will have but 
little difficulty in passing a, probe through the sac 
into the nasal duct. The lid should be everted, and 
by stretching the canal, as before indicated in the 
operation J'or stricture, we avoid the risk of forcing a 
fold of the mucous membrane before the point of the 
prohe, which would prevent the instrument from 
entering the nasal sac. The probe is then passed 
horizontally along the opened canaliculus until its 
extremity reaches the inner bony wall of the sac. 
The direction of the instrument is then turned verti¬ 
cally, as shown in Fig. l!>, and gently passed down 
through the sac, its point being then directed a little 
outwards and forwards, it pas^gs into the nasal duct 
and so reaches the nose. 

If the probe is arrested at the point where the canals 
coalesce and join the sac, the fact may be known by 
noticing that tne skin near the tendo-oculi is moved when 

* A style is a small piece of silver wire, about one-twentieth 
of an inch thick, and one and a half inches long, having a neck 
bent at an obtuse angle with the shaft of the instrument, and 
terminating in a head. 



FISTULA LACHRYMALIS. 


139 


the probe is moved, and an elastic resistance is expe¬ 
rienced ; whereas, if the probe has entered the sac, it 
hits against the inner 
bony wall, and the skin Fig. 19. 

is motionless.* If we 
find au obstruction of this 
kind preventing the probe 
from entering the duct, 
the instrument must he 
withdrawn, or its point 
turned in different direc¬ 
tions until the probe en¬ 
ters the duct; but should 
there be a decided instruc¬ 
tion at thiac#^^»> tlu) 
probe may - b* ■■■Sflly 
forced through it, biff this 
is hardly likely to be the 
case if the, bla.dc of the 
knife has previously pas¬ 
sed along the canal. If 
there is much difficulty in 
mssing the probe into the nasal duct, which may 
lappen in chronic cases, the sac having much dimi¬ 
nished in size, it is advisable to slit up the upper as 
well as the lower canaliculus, so as to leave a large 
opening into the sac, the internal palpebral ligament 
being freely divided, and by this menus procure a free 
opening from above for the passage of the instrument 
down into the sac and duet. 



Pierce ob¬ 
structions. 


The size of the probe to be employed will, of course, 
vary with the nature and extent of the stricture. As 
soon as the end of the probe touches the mucous mem¬ 
brane of the nose, the patient feels it there, so that 
there can be no mistake as to the passage of the in¬ 
strument. I need hardly remark that it is very neces¬ 
sary to handle our instrument lightly, when endeavour- Using grea# 
ing to pass the knife or a probe through a stricture in °* utioa# 
the nasal canal, otherwise we may run the instrument 
through the bony wall of the canal, and inflict a per¬ 
manent injury on the part. 

In the case of stricture of the sac or nasal duct, com- 


* Mr, Bowman on Lachrymal Obstruction: Ophthalmic Hos¬ 
pital Iteports , vol. i. p. 10. 
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plicated with a lachrymal fistula, the prohe should, if 
possible, be passed through the nasal duct about twice 
a week, ufifp it is fully dilated. The natural passage 
of the tears being thus restored, the fistula will pro¬ 
bably heal of itself. 

It often happens, however, that all our efforts to 
restore the natural channel for the tears arc ineffectual, 
and consequently the fistula remains open, to the 
great annoyance of the patient. To remedy this state 
of things, three methods of procedure are open to the 
surgeon—4st, the introduction of a style; 2nd, the 
obliteration of the lachrymal sac; and 3rd, removal of 
the lachrymal gland. 

1. 1 have already spoken of the tthjlo. as having fallen 
into disuse; but if the surgeon determines to employ 
it, the following is the method of doing so.* Should 
the fistula not be in such a position as to enable us to 
pass a probe through it into the nasal duct, it must be 
slit up so as to allow of this being done. We may 
then pass an ordinary lachrymal probe through the 
duct into the nares. The style may subsequently be 
introduced, and allowed to remain in the duct for two 
or three days, when it must be withdrawn, cleansed, 
and returned into the duct. In the course of time the 
canal becomes enlarged, and in the interim the tears 
find their way down into the nose along the sides of 
the style. 

The cure, however, is a tedious one; and after all, 
when the style is permanently removed, the duct is 
very apt to contract again. But independently of tho 
chances of a relapse, the irritation caused by the style 
is often so great, that people cannot possibly wear it; 
and lastly, the - instrument frequently slips from its 
position, and the patient cannot return it into tho 
nasal duct. Consequently, the method of ti*cating a 
fistula by means of a style is not a promising one, and 
is certainly surpassed by either of the other proceed¬ 
ings now to be described. 

2. Obliteration of the lachrymal sac, in cases of 
fistula, has been advocated by Dr. Manfridi,f of Turin. 

The lachrymal Bac must be laid completely open, 
and, if necessary, the tendon of the orbicularis cut 

* “Maladies des Yeux,” par L. A. Dosnmrros, tom. i. p. 8G9. 
t Ophthalmic Review, vol. ii. p. 418. 



CHRONIC INFLAMMATION OF THE SAC. 


141 


through to expose the superior end of the sac. Man- 
fridi then introduces a speculum into the wound, and 
the sac is to be carefully cleansed of blood SMtfl matter ; 
after which its entire surface is to be smeared ov?r 
with chloride of antimony. A piece of dry lint is to bo 
placed in the cavity, over which poultices may be ap¬ 
plied, our objects being “ the total destruction and 
extrusion of the sac, without which we cannot hope for 
a complete and permanent result.” After the destruc¬ 
tion and enucleation of the sac in this way, “ a channel 
of communication sometimes still exists between the 
lachrymal conduits and the nasal canal.” 

Mr. Windsor, of Manchester, prefers, after com¬ 
pletely laying open the lachrymal sac, to fill it with 
dry lint, allowing the lint to remain in the sac for two 
days. It is then removed, and the walls of the sac 
having been thoroughly cleansed, the cavity is to be 
filled with lint soalced ill the chloride of zinc paste, 
which should be allowed to remain in the sue for two 
hours. The lint may then be removed, and water¬ 
dressing applied. Tile sac sloughs, and comes away 
in the course of a few days, and the wound rapidly 
heals. 

d. Lastly, removal of the lachrymal gland, for the 
cure of a fistula of the lachrymal sac, has been practised 
by Mr. J. Z. Laurence with success.* (See page 81.) 

Chronic Inflammation of the Lacurvmal Sac is 
a common form of disease. It usually commences 
with subacute inflammation of the lining membrane ; 
but the irritation extending to the mucous membrane 
of the canaliculus and nasal duet, these passages be¬ 
come swollen and obstructed, and the sac is slightly 
distended in consequence of the accumulation of mucus 
within it. Under these circumstances, if pressure be 
made over the sac, a whitish, glairy fluid may generally 
be forced through the puncta. The lachrymal secretion 
cannot pass through its natural channel, and accumu¬ 
lating in the inner corner of the eye, it runs down over 
the cheek, giving the patient constant annoyance; he 
seldom complains of pain in the part, but is oc¬ 
casionally troubled with an itching sensation in the 
region of the sac. 

Chronic inflammation of this kind may exist for 
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Ophthalmic Review, voL iii. p. 138, 
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months, without either increasing or receding; but at 
any time acute inflammation may supervene, and an 
abscess oft* e sac and fistula result. 

' Treatment .—It is advisable, as soon as possible, to 
open the sac by Blitting up the punetum and canaliculus, 
and to run the knife down through the nasal duct; sub¬ 
sequently the edges of the wound should be kept apart 
till they have healed, so as to establish a permanent 
opening into the sac, and a probe will have to be 
passed, to keep up a free communication into the 
nares; tl« patient should make pressure, with his 
finger over the inner corner of the eye three or four 
times a day, so as to empty the sac. This done, the 
Bac gradually contracts : the mucous membrane takes 
on a more healthy action, and the disease is cured. 
The recovery is expedited by syringing out the sac 
once a day with an astringent lotion (two grains of 
alum and two of sulphate of zinc to an ounce of water), 
after having pressed out the contents of the sac ; the 
lotion may be injected with an. Anal's syringe. It is 
advisable to continue this application for some time 
after all symptoms of the inflammatory action have 
disappeared. 

Mucocele consists in an accumulation in the lachry¬ 
mal sac of its normal secretion, the nasal duct being 
almost always occluded, and in the majority of cases 
there is also more or less obstruction in the eanaliculi, 
a watery eye residts, and the sac becoming distended, 
a small tumour forms at the inner angle of tho»eye, its 
size varying from that of a split pea to a pigeon’s egg. 
The. patient complains of little or no pain in the part, 
and the skin over the sac is not inflamed. During the 
early stages of the disease fluctuation may be felt in 
the sac, but as it becomes more distended and tense, it 
feels harder, and might possibly be mistaken for a 
fibrous growth. The eanaliculi and nasal duct being 
occluded to a greater or less extent, it generally re¬ 
quires firm pressure to be made over the mucocele 
before its glairy contents can be forced out through the 
pun eta. 

Treatment .—The sac having been opened through 
the canaliculus, it will then be necessary to dilate the 
obstruction in the nasal duct as I have already de¬ 
scribed ; for it must be remembered that both the upper 
and lower openings into the sac are lor the most part 
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closed in cases of mucocele. These obstructions having Remove the 
both been overcome, we may hope to restore the obstruo- 
j>assage of the tears into the nose, and theft effectually tIons - 
cure the disease. 

PoLvn A'.n Concretions in the Sac:. —A polypus has Poltpi 
been known to grow from the lining membrane of the ^bkiioks 
lachrymal sac. Calcareous concretions also may form 
in it, obstructing the passage of the tears into the nose. 

A polypus in this situation is a very rare form of disease; 
it induces symptoms similar to those of mucocele, but 
the tumour feels less elastic to the touaii, and of 
course no fluctuation can he felt in it. If there is any 
doubt on the subject, a grooved needle may be run into 
the tumour and its character ascertained with certainty. 

The nature of the obstruction, if arising from cal¬ 
careous matter, may beat once ascertained by passing Jlowdis- 
a probe into the sac; the contact of the instrument tiD e ui3he< I. 
with the sandy particles, accumulated either there or 
in the canaliculus, emmot be mistaken for any other 
condition of the parts. 

In cases of this kind the canaliculus and sac must Treatment. 
he laid opeu, and the calcareous matter turned out of 
them. The same remark applies to the treatment of 
a polypus; but in this case the tissues covering the 
sac must be divided, and the polypus carefully re- By careful 
moved, together with its peduncle, otherwise it will removal, 
certainly grow again. 

Obstruction of the Nasal Duct. —The nasal duct obbibvc- 
sometiyaes becomes partially, or it may be wholly ob- TION ov 
literated, most commonly from chronic inflammation 2oci L 
and thickening of the lining membrane ; but it may be 
from periostitis, or disease of the bones forming the 
walls of the lachrymal duct. 

The wjni)>1vmH caused by obstruction of the duct are, 
dryness of the corresponding nostril, the formation of 
a slight, painless, and elastic swelling in the position. Swelling of 
of the lachrymal sac,, and a constant overflow of L^hrv' 
tears from the eye. Jly pressure over the region of the tion. 
sac, wc may determine whether the obstruction is in 
the nasal duct, or between the pnneta and the sac; 
ifAho latter, there will be no regurgitation of muco¬ 
purulent fluid through the puncta ; but if the stricture 
be in the nasal duct, though the symptoms above Begurgita- 
enumerated exist, the lachrymal secretion will find its tiou 
way into the sac, and on pressure being made over it, pu “ cta ' 
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a drop of fluid will ooze through the puncta. If the 
stricture is not complete, part of it may find its way 
down into the nose. 

The treatment of stricture of the nasal duct has 
already been described, page 140. It consists of open¬ 
ing the canaliculus and passing a narrow-bladed knife 
and subsequently a full-sized probe down through 
the lachrymal sac and the obstructed duct, so as to 
dilate the, passage. The probe should not be passed 
more than once or twice a week, but the dilatation of 
the passage frequently.-requires much patience, on the 
part of the patient v <i3u tlie surgeon also. 

Should thq pbgtcnJijdba be a bony one, whijh is very 
ith the number! •'cases that 
ocCufjroltf lllleffiPHBg of the mucous membrane, we 
are not likely to' cure if with thf jprobe ; it might then 
possibly be necessary to desfwrjffne lachrymal sac, and 
perhaps to remove the lachrymal gland, though I have 
never had to perform an operation of the kind for 
cases of this description. 

Inflammation of the Internal Angle op the Eye.— 
An abscess in this situation may lead to the erroneous 
supposition that the sac itself is involved in the mis¬ 
chief. That such cases occur is certain, for we see 
abscesses form and burst in this situation without the 
lachrymal apparatus being in any way compromised. 
In instances of this description, the abscess comes on 
without any symptoms of previous disease of the 
lachrymal sac ; the inflammation sets in suddenly, and 
is not uncommonly attended with erysipelas, especially* 
if the patient is in a weak state of health. The eyelids 
become much swollen, and lachrymation may exist 
from pressure of the abscess on the lachrymal sac. 
After a few days suppuration occurs, and the abscess 
points; a small quantity of pus escapes, and in a short 
time all traces of the disease disappear. 

Treatment .—In the,early stages of the disease we 
may paint the skin over the sac with a strong solution 
of nitrate of silver. Subsequently, if suppuration has 
taken place, the abscess must be opened and poultices 
applied till pus ceases to be formed. The wound heals, 
and the parts speedily return to their normal condition, 

• » 

Deficient Secretion or Tears. — I have already 
noticed, page 80, some of the diseases to which the 
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lachrymal gland is liable; but we occasionally meet 
with cases in which, without any apparent cause, the 
gland ceases to secrete. I had a lady under my care 
same time ago, who never knew what it was to shed a 
tear; she was unable to cry because the lachrymal 
gland never secreted any tears. In this case the Eye may or 
patient did not suffer from dryness of the eye or other ™ r ay not bo 
inconvenience, as is sometimes the case in affections of 
this kind. We can hardly expect to be able to rouse 
the lachrymal gland to action under these circum¬ 
stances, but we may be able t^ttelieve the symptoms 
of dryness of the eye to wh iqfcj& occasionally gives 
rise, by a dilute 

conjunctiva^ntee*or four PoUah 

liquor potassae to an ounce of wdtdf win'Tie about the lotion tOT - 
strength required. 

Epiphora is just the opposite condition to the above ; epiphora. 
the tears are secreted in such large quantities that 
they cannot find thoir way down through the puneta, 
and collecting in the corner of the eye, they overflow 
and run down the check. There is no fault whatever Excess () f 
with the lachrymal passages, but simply au excess of tear 
tears formed by the gland. 

Temporary epiphora, for instance, is induced by the if tem- 
preseneo of a foreign body on the surface of the cornea, porary, 
or it arises from irritation in some other part of the 
body—as, for instance, from intestinal worms, or from 
teething. As a general rule, it is to those exciting 
causes we must direct our attention; by removing 
them the lachrymal gland will resume its normal 
functions, whereas the application of blisters to the 
temple, and all local remedies, will be perfectly 
futile. 

In cases of a more permanent kind, where our en- if permo- 
deavours have failed to afford relief, we are justified nenl - * v - 
in excising the lachrymal gland. The watery eye, on 
the one hand, is a constant source of trouble to the 
patient, and on the other, the removal of the gland is 
attended with no further inconvenience than that 
caused by the necessary incisions. These will probably 
heal in a week or ten days, and leave the patient quite 
unconscious of his loss, except under circumstances of 
emotional disturbance ; and this deficiency of tears is 
more than compensated by the prevention of their 
overflow. Nor will the eye be left absolutely dry, for 

L 
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although the lachrymal gland is removed, a considerable 
quantity of watery fluid is still secreted by the subcon¬ 
junctival glands, which keeps the mucous membrane 
moist, independently of the secretion from the lachrymal 
gland. 

Lachrymal Cysts (Daeryops) commence as small 
tumours in the upper ana outer part of the eyelid, 
extending backwards, beneath the border of the orbit, 
towards the lachrymal gland. “ If the lid be drawn 
up on to the brow, and pressure be simultaneously 
applied ii#a downward ana inward direction, a tense, 
elastic, fluctuating swelling instantly startB out be¬ 
tween the eyeball and the inner surface of the eyelid.”* 
As the tumour increases in size, the movements of the 
eye become restricted, and it may even cause exoph¬ 
thalmos. If the patient cries, the tumour suddenly 
enlarges; this is a very characteristic feature of the 
affection. 

This rare form of disease, as Mr. Hulke states, de¬ 
pends for the most part upon obstruction of one or 
more of the lachrymal ducts, in consequence of a neg¬ 
lected abscess or wound of the eyelid. The tears, 
being prevented from escaping, collect behind the 
point of stricture and cause the dilatation of the duct 
above described. 

Treatment .—A permanent opening must be made 
into the cyst from the inner surface of the eye¬ 
lid, the tears can then pass away over the eye. 
If the opening is made externally through the 
skin of the eyelid, a very troublespme fistula may 
result. 

Fistitl® of the Lachrymal Gland occasionally 
form as the result of an absceBB or injury of the gland. 
A fistulous opening leading to the lachrymal gland 
having formed, it may be in the skin of the upper 
fcyelid, a clear fluid discharge constantly drains away 
through it over the skin of the lid, ana a probe may 
be passed through the fistula in the direction of the 
lachrymal gland. In a case of this kind it is advi¬ 
sable to pass a probe along the course of the fistula, 
and then, having everted the eyelid, to cut down 


* Mr. J. W. Hulke on Dacryops Fistulosus: Oph. Heap. 
Reports, vol. i. p. 286. 
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through the conjunctiva on to the probe, and in this 
way create another fistulous opening on the palpebral 
conjunctiva, so as to conduct the lachrymal secretion 
to its proper destination. The actual cautery should 
then be applied to the mouth of the fistulous opening Cauterise 
on the outer surface of the eyelid, in the hope that the the “ outil 
inflammatory action thus excited may, on the separa¬ 
tion of the little slough caused by the cautery, close 
the external fistula. All other means of treatment 
having failed, it may be necessary to excise the la¬ 
chrymal gland in order to cure the fistula. 
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CHAPTEB VI. 

•ISEASES OF THE SCLEKOTIC. 

Sypcrcvmia — Episcleritis — Ulceration — Sclero-choroi- 
ditis anterior—Wounds and Injuries — Tumours. 

Hyperemia of the Sclerotic. —When describing 
the anatomy of the eye, p. 2, I mentioned that the 
conjunctiva is supplied with a superficial and deep set 
of vessels, and that these form a ring of anastomosis 
round the circumference of the cornea, from which 
vessels are given off, which perforate the sclerotic and 
anastomose with those of the iris and choroid. This 
latter set of vessels is known as the “ sclerotic zone of 
vessels,” or “the arthritic ring;”* and which is situ¬ 
ated in the subconjunctival tissue; it is frequently made 
apparent by congestion, when the circulation in the in¬ 
ternal structures of the eye is deranged; it becomes a 
most valuable indication of the vascular condition of 
the ititra-ocular parts. (See Fig. 2, Plate III.) Un¬ 
less, however, in diseases of the cornea, iris, or choroid, 
the congested “ sclerotic zone” is seldom or never 
seen : if, therefore, we are to consider the appearance 
of the “ arthritic ring” as an indication of hypersemia 
of the sclerotic, we must admit that the latter patho¬ 
logical condition is but rarely observed in practice, ex¬ 
cept as a complication of alterations in the neighbour¬ 
ing structures. 

The importance of this fact can hardly be too 


* The term, “arthritic ring,” has bean applied by some patho¬ 
logists to a narrow white ring sometimes seen between the 
■ cornea and the vascular zone, and which wa® formerly supposed 
to be characteristic of rheumatic or “ arthritic ” inflammation. 
This is, however, not the case, nor has the appearance any 
diagnostic value. 
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strongly insisted on. From a large observation of 
eases, I can safely say I know of no symptom in dis¬ 
eases of the eye more commonly overlooked or misun¬ 
derstood than that of the sclerotic zone of vessels. 
Cases are constantly sent to me as suffering from scle¬ 
rotitis, or keratitis, whereas the real seat of the disease 
is either in the iris or choroid. 

In all doubtful cases of the kind it is extremely 
desirable to apply atropine to the eye, and watch its 
action on the pupil, which will frequently be found to 
dilate irregularly, from the presence of sybechia, the 
result of iritis, and if so, all difficulty in the diagnosis 
will be cleared up. The atropine can do no harm, 
even supposing the condition to arise from some other 
affection of the eye, aud as a test of the participation 
of the iris and choroid in the disease, it is invaluable, 
especially to those who are not in the constant habit of 
examining patients suffering from diseases of the eye. 

Episcleritis. —We occasionally meet with cases, es¬ 
pecially among adult females, in which parenchymatous 
formations of a limited character take their rise in 
the sclerotic. A patient affected in this way presents 
himself to us with a dusky-red or reddish-yellow ele¬ 
vated spot in the sclerotic, probably as large as a split 
pea or bean, usually situated on the inner or outer side 
of the globe, near the insertion of the recti muscles. 
There is generally some slight conjunctivitis over and 
around this little nodule in the sclerotic. The patient 
seldom complains of pain or inconvenience beyond a 
slight stiffness in the movements of the eyeball; 
nevertheless, in some cases, especially those subject to 
rheumatism, the patient complains of intense neural¬ 
gic pains extending from the affected eye oyer the side 
of the temple, with considerable photophobia. The 
protuberance feels hard, precisely as if a small fibrous 
tumour were growing from the sclerotic; the part 
is vascular, but the rest of the eye may be perfectly 
healthy. 

Some of these cases may be traced to a syphilitic 
taint, the hypergenetic process in the sclerotic result¬ 
ing in the formatiOrf Of a gummy tumour of small size, 
pursuing the same course as similar growths do in 
other parts of the body, and under these circumstances 
the growth in the sclerotic is likely to recur after it 
has disappeared for a time. 
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The progress of episcleritis is very slow, often last¬ 
ing for several months; but it has a natural tendency 
to recovery, and will in time disappear, unless stimu¬ 
lated to increased growth by the injudicious application 
of caustics and similar agents to its surface. 

Treatment .—The eye should be kept at rest with a 
pad and bandage, and, as a general rule, iodide and 
bromide of potassium combined with bichloride of 
mercury, and a generous dietary, will hasten the re¬ 
moval of these parenchymatous growths. Local appli- 
- cations aw not often required, but Mr. Soelberg 
Wells thinks that a solution of chloride of zinc,£ of 
a grain to an ounce of water, gradually increased to 
gr. ij to the Jj, is useful; and I have no doubt that; 
a solution of atropine (gr. ij to the 3j) dropped into 
the eye once or twice a day is beneficial, especially in 
cases attended with neuralgic pain over the temple 
and in the affected eye. 

Ulceration of the Sclerotic. —Mr. Bowman has 
described a peculiar form of this affection as “ small, 
intractable ulcers of the sclerotic,”* and I have lately 
met with a case of this kind. The patient was in bad 
health, the ulcers occurred in succession in both eyes, 
and were situated near the cornea; they looked as 
though a small piece of the sclerotic had been punched 
out; and in the right eye they extended so deeply 
into the sclerotic, that ultimately it was perforated. 
The disease was of a most obstinate nature, and the 
patient suffered considerably from pain in the eyes, 
intolerance of light, and profuse lachrymation. 

Sclero-Choroiditis Anterior. —By this term is 
understood an affection of a limited portion of the 
choroid and sclerotic tunics, which may or may not be 
inflammatory in its origin, but which results in the 
adhesion, wasting, discoloration, and ultimate bulging 
of the parts from intra-ocular pressure. Sclero-cho- 
roiditis anterior is said to be “ partial,” when only a 
portion of the sclerotic between tne cornea and equator 
of the eye is involved; it is “ complete ” when the 
whole circumference of the globe is involved, the dis¬ 
eased action being in by far the majority of cases eon- 


* Bowman, “Parts concerned in Operations on the Eye,” 
Appendix, p. 109. 
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fined to the region of the ciliary body and processes. 

In the complete form of the disease, the sclerotic is Thinning, 
extensively degenerated, and at the same time the a “^cVex-otic 1 
intra-ocular pressure is increased, so that the anterior ° 6,0 1C ‘ 

part of the globe is forced forwards, the diseased scle¬ 
rotic yielding before the increasing tension of the globe; 
the front of the eye thus becomes forced more or less 
from the orbit, projecting, it may be, so far forwards as 
to interfere with the closure of the eyelids. Some 
greatly dilated ciliary vessels appear on the surface of “Staphy- 
the projecting sclerotic, or Staphyloma as ^ is called. loma - 
Sclero-choroiditis anterior may arise:—1st, From 
prinuiry degenerative changes, involving the vessels causes and 

f nd fibrous tissue of the parts, including the sclerotic; varieties. 

nd. From inflammation of the ciliary body, a por¬ 
tion of its structure being destroyed. In this case 
the sclerotic in the immediate vicinity not only suffers 
directly from the effects of inflammation, but also 
from a diminished supply of nutriment and secondary 
degeneration, in consequence of the disease of the 
ciliary body; fatty degeneration occurs, it gradually 
yields to the intra-ocular pressure, and a staphyloma 
results. 3rd, Sclero-choroiditis may arise from the 
effects of an incised wound over the region of the 
ciliary body. 

1. In the first class of cases there are no prominent l. Degene- 
symptoms to ®iark the advent or progress of the dis- rtttive - 
ease ;* the structural changes are gradually esta¬ 
blished, probably commencing with disease of the 
choroidal vessels of the part, upon which fatty dege- Vascular 
neration of the dependent tissues supervenes. These atro i’ h J- 
become disintegrated and removed, with the excep¬ 
tion of the pigment cells, which seem to resist these 
changes, and are left isolated and adherent to the 
sclerotic. 

I before mentioned that the sclerotic is mainly de- Gradual 
pendent upon the vessels of the choroid for its nourish- 
ment; as, therefore, these changes progress in the • 
ciliary body, the sclerotic covering the part ceases to 
obtain sufficient nutrient material to maintain it in a 
healthy state; ffitty degeneration occurs, and the dis¬ 
eased portion of the sclerotic, being no longer able to 


• “ Maladies des Yeux,” par M. Wecker, voL i. p. 246, 
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resist tlie intra-ocular pressure, gradually yields to it, 
and bulging outwards, forms a protuberance over the 
region of the ciliary body (Fig. 
Fig. 20. 20). The size of the tumour of 



course depends upon the extent 
of the degenerative changes that 
have taken place. 

A staphyloma of the sclerotic 
thus formed is of a dark bluish 
colour, often almost black, on 


account of the pigment cells of 
the ciliary" body having become intimately attached 
to its inner surface, and their colour being iecn 
through the attenuated Bclerotic. This form of 
disease often makes but very slow progress, and may 
become stationary at any period of the patient’s 
life; but if irritation and congestion are excited 
in the neighbouring structures, the parts already 
prone to disease undergo further changes, and a 
considerable portion of the ciliary body, and of the 
sclerotic covering it, may become involved in the morbid 
action. In this case the nutrition of the vitreous and 


lens is apt to suffer, the former becoming fluid and 
flocculent, the latter more or less opaque, so as greatly 
to interfere with the perfection of vision. Under more 
favourable circumstances, these cases, of what may be 
called degenerative sclero-choroiditis anterior, do not 
materially damage the patient’B sight. 

2. In instances of sclero-choroiditis anterior, ori¬ 
ginating in inflammation of the ciliary body, precisely 
the same pathological changes ultimately ensue, and 
result, as in the previous variety, in the formation of a 
staphyloma. The early symptoms, however, are those 
of irido-choroiditis; the congested sclerotic zone of 
vessels exists, indicating abnormalities in the intra¬ 
ocular circulation; there is pain in the eye, increased 
on pressure over the inflamed ciliary body, and in¬ 
tolerance of light; haziness, .of vision from opacity 
of the vitreous follows; and there is marked increase 
of tension of the eyeball. The symptoms often run a 
subacute course; but from efEusion ttiking place into 
the part, the choroid is apt to be tom away from the 
solerotio; or from damage done to its vessels during 
the inflammation, degenerative changes often progress 
rapidly in the latter structure, and as 1 have above 
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described, in cases not originating in inflammation, it 
gradually yields to the intra-ocular pressure, and a 
staphyloma occurs. This bulging of the sclerotic may staphy- 
be of very considerable size, so much so as ultimately 
to project forwards between the eyelids and impede 
their movements, or even prevent their closing. In 
instances of this kind the retina becomes detached, 
and the eye totally destroyed. On the other hand, if Sight may 
the staphyloma does not reach any very considerable be loat- 
size, and a suflicient quantity of healthy choroid is 
left to supply nourishment to the vitreous* and lens, 
the patient may retain a very fair amount of vision for 
a time; but in too many cases of this description 
exacerbations of the disease occur, ending in destruc¬ 
tion of the eye. 

3. In instances of wounds dividing the sclerotic 3. Trau- 
over the ciliary region, a hernia of a portion of the mati0 - 
ciliary body may take place through the incision, and ciliary 
unless the case is speedily brought under treatment, hernia, 
the intra-ocular pressure not only forces the edges of 
the wound apart, but protrudes more of the ciliary 
process through it. This extrudod portion becomes, in 
the course of time, covered by fibrous tissue, so that Adventiti- 
a staphyloma is formed, the inner surface of which is "ng. 00 * 4 
lined by the remains of the ciliary body or choroid, 
according to the position of the original wound. In 
consequence of the irritation and stretching to which 
the parts are exposed, subacute inflammation is esta- Resulting 
Wished, and progressive degenerative changes, such as 
I have already described in other cases, set in; more oma ' 
of the sclerotic may, in this way, be involved, until at 
last a very large staphyloma is formed. 

In instances of this description, unfortunately, the 
damage is not confined to one eye—the irritation is 
too frequently propagated from the injured eye to the T 
sound one, and unless the source of irritation is re- tion oTthe 
moved, the patient rwill very probably lose his sight eye. 
altogether. 

From whaieVdf cfifisb & st&phyidriifi cif the sclerotic 
may firisS, it follow^ if thb pfotfuSion be a large one, 
surrounding perhaps the whole or a greater part of the 
circumference of tne eye, that extensive changes must 
occur within the globe. Hence we notice in cases of 
this kind that the iris becomes altered in colour, the Deep-seated 
lens often opaque and more or less dislocated, the changes. 
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vitreous watery, and the depth of the anterior chamber 
is greatly increased. In fact the eye thus affected 
becomes almost completely disorganized. 

Treatment .—In the degenerative form of sclero- 
choroiditis anterior, but little can be done to cure the 
essential disease, which often depends upon a scrofulous 
or lymphatic diathesis. Much may be effected, how¬ 
ever, in the way of preserving the eye from further 
damage, by warning the patient of the danger he runs 
from over-exerting it, and of the necessity there is for 
protecting it from external injury and from the glare 
of the sun, and, in fact, of taking all possible care of 
the diseased organ. In this way the structural changes 
may be prevented from making further progress, espe¬ 
cially if at the same time the patient’s general health 
and nutrition can be improved by a change of circum¬ 
stances and appropriate regimen. Any depressing 
influences are likely to tell upon the weak point, and 
as surely the sclero-choroiditis will then advance 
steadily onwards. 

If the affection depends upon inflammatory changes, 
our treatment must be mainly directed towards the 
mitigation of the primary cause of the disease ; and 
as a means to this end we shall probably resort, among 
oflher measures, to paracentesis or iridectomy ; hut for 
further details on this subject, I would refer to the 
chapter on irido-choroiditis. When once a staphyloma 
has formed, the eye will require every care and atten¬ 
tion, on the part of both surgeon and patient, in order 
to prevent a recurrence of the inflammatory action and 
an increase of the staphyloma. If, in instances of this 
description, the staphjdomais of considerable size, and 
the sight of the eye destroyed, there can be no two 
opinions as to the propriety of excising the anterior 
part at least of the diseased eyeball (abscission). If 
this is not done, the irritation going on in the part 
may very probably lead to sympathetic irritation in 
the other eye, while its removal will save the patient 
much annoyance and inconvenience. 

In the third class of cases, if the wound of the scle¬ 
rotic is of recent origin, apd a portion of the ciliary 
body is protruding through the wound, it is advisable 
to put tne patient under the influence of chloroform, 
and a Weiss’s stop-speculum having been adjusted, the 
extruded choroid is to be snipped off, and the sclerotic 
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edges of the wound carefully brought together, and re- close by 
tamed in apposition with a fine suture. The eyelids euturoa - 
should subsequently be closed, and the eye kept at 
rest with a pad and bandage. We may possibly in this 
way prevent the formation of a staphyloma, and the 
sclero-choroiditis attending it. 

If the case, when first brought to our notice, be of Except in 
long standing, it will be well not to interfere, provided old c “ 30 *- 
the staphyloma is of no great size, and the patient 
retains some amount of sight. But if the vision is 
destroyed, and the staphyloma is a large one, the 
sooner abscission of the eyeball is performed the better. 

Another consideration must also guide our practice sympa- 
in such cases. Sympathetic irido-choroiditis, as I have Jihoroidi"^ 0 " 
elsewhere explained, is a most insidious and dangerous 11 ' 

form of disease, and is what we have most reason to 
fear in cases of sclero-choroiditis arising from wounds Endangers 
of the sclerotic. I have no hesitation, therefore, in “Es¬ 
saying, that supposing the sight of the injured eye is 
partially retained, but the vision of the sound eye 
gradually becomes impaired, or symptoms of irritation 
m the cornea or deeper structures make their appear- N 0ce ssi- 
ance, extirpation or abscission of the injured organ im- 
must be insisted on at once; any delay, under these 
circumstances, may end in total loss of sight in bath 
eyes. On the other hand, by removing the diseased 
eye in time, we may reasonably hope to stop the 
further progress of the malady in the sound one, the 
effects of which we shall never be able to cure if 
allowed to run its course. 

Wounds of the Sclerotic. —Incised wounds of the w on»»s 
sclerotic are by no means of common occurrence, £i C f 0I ‘ li “ o ' 
the part being so well protected by the bony walls of 
the orbit. When an injury of the kind does occur, we 
seldom see a hernia of the choroid (as in the case of the 
ciliary body) on account of the intimate nature of the 
connexion that exists between the choroid and" the 
sclerotic. The retina, however, under these circuin- Ketina in¬ 
stances, is generally tom through, and a portion of the the^catrix 
vitreous escapes ; the torn edges of the retina are apt ’ 

to get entangled in the wound, and as the latter And du- 
cioatrizes and contracts, the retina is dragged from its P lao8li - 
attachments to the choroid, and the patient’s sight is 
destroyed. 

I lately saw an instance of the kind in a lad who case, 
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had been struck by a piece of percussion-cap on the 
outer part of the eye ; the sclerotic had been torn open, 
and the wound had subsequently cicatrized. At the 
time I saw this boy, some few months after the 
accident, the eye appeared healthy ; but on dilating 
the pupil with atropine, 1 found that the retina 
stretched across the posterior concavity of the eye, like 
a curtain in the vitreous chamber, having been drawn 
into that situation in the way I have described. The 
sight of the eye was of course completely destroyed. 

As 1 have mentioned in the preceding page, we 
should if possible bring the edges of an incised wound 
in the sclerotic together with fine sutures as soon as 
possible after the injury, especially if the wound is not 
a large one. and no very considerable portion of the 
contents of the globe have escaped. 

Rupture of the Sclerotic. —This accident may 
occur from a direct blow on the eye, inflicted with a 
blunt instrument, or the closed fist, or from a fall. In 
cases of this description, the sclerotic is most commonly 
burst open at its upper or inner part, near the margin 
of the cornea, or between the cornea and the insertion 
of the recti muscles. 

A blow on the eye, sufficiently severe to rupture the 
sclerotic, necessarily affects the other structures con¬ 
tained in the eyeball, and at the instant when the scle¬ 
rotic bursts open, the lens is usually forced out through 
the wound, dragging the iris, and often a portion of 
the choroid, away with it. The vitreous may also 
escape, and, in fact, the eye too often collapses, and is 
totally lost.* In less severe cases the retina may be 
detached from the effects of the concussion, or from 
the bursting of some of the choroidal vessels, and tho 
haemorrhage which then takes place behind it. Under 
these circumstances, the anterior and vitreous cham¬ 
bers may become filled with blood, and it will be impos¬ 
sible to ascertain exactly the lesions that have taken 
place in the fundus of the eye«*jptil the blood has 
become absorbed. 

Simple Contusions of the sclerotic, apparently of a 
trivial nature, are at times followed by remarkable 
changes in the vitreous. Probably, the circumstance 


* See several oases reported by Mn ffulke: Ophthalmic ifoa- 
pital lleporUy vol, l. p. 892, 
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of the injury is forgotten, and the patient consults the 
practitioner for gradual loss of sight, usually complain¬ 
ing also of dark objects waving about before the field 
of vision. On examining the eye with the ophthalmo¬ 
scope, we shall find that the vitreous is fluid, and small 
brown or black specks may be Been floating about in it. 
It is evident that in these cases the vitreous body has 
gradually lost its consistency, in consequence of some 
impairment in its nutrition, determined by the blow ; 
and the retina, having lost its normal Bupport, is in 
danger of becoming detached, and the patient’s sight 
destroyed. 

Prognosis .—The prognosis to be formed in instances 
of severe wounds or injuries of the sclerotic, is, as a 
general rule, very unsatisfactory. Even in slight cases, 
complications such as I have above indicated, consist¬ 
ing of detachment of the retina, or degeneration of the 
vitreous, may occur, and damage the sight. Lastly, 
injuries of this description are likely to involve the 
choroid, entailing remote ill consequences, as I shall 
subsequently explain when speaking of diseases of that 
structure. 

Treatment .—In a case of rupture, if no great amount 
of the vitreous has escaped from the wound, its edges 
must be brought together by means of fine sutures, and 
the eye kept at rest till the wound has healed. But if 
the lens and a considerable portion qf the vitreous have 
escaped through the opening in the sclerotic, it will 
be well to allow the globe to collapse, the eye being, of 
course, irrecoverably lost. Unfortunately the mischief 
does not stop here, for sympathetic irritation is not 
uncommonly set up in the other eye, requiring the re¬ 
moval of the inj ured organ. It will always be a matter 
for consideration, therefore, if it may not be as well to 
excise the globe as soon after the accident as possible; 
and I think that among the lower classes this step will 
generally be advisable, supposing, of course, that the 
eye has collapsed ajpbbeen lost. Any attempt to pre¬ 
serve the stump of the eye, as a support for an artificial 
one, will be useless among the poor, for these people 
would find an ornament of this description more trouble 
than it was worth. Among the upper classes, on the 
contrary, where time is less important, and ornamen¬ 
tation a thing to be considered, we may allow of some 
delay before removing the remains of the injured eye; 
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Tumours of the Sclerotic. —Morbid growths, whe¬ 
ther cancerous or otherwise, rarely commence in the 
sclerotic, though doubtless this structure is frequently 
involved in tumours springing from the choroid within, 
or from the tissues contained in the orbit without. 
Mackenzig mentions several cases of sarcomatous 
tumours growing from the sclerotic; he says they 
most commonly occur amongst scrofulous subjects. 
The tumours are sometimes single, sometimes in 
clusters ; they may be soft or hard, vascular or non- 
vascular. The tendency of these morbid growths is 
to disappear by progressive ulceration; but the morbid 
process is apt to result in perforation of the sclerotic, 
and the eye then becomes atrophied and destroyed. 

Mackenzie says these fibro-plastic tumours present 
themselves most frequently on the temporal side of the 
eyeball, and at first are of a whitish colour. Their dis¬ 
position is to spread and involve the parts around them 
as they ulcerate.* 

A few rare cases are on record in which melanosis 
has attacked the sclerotic, springing from its external 
surface, and not involving, at least for some time, the 
other structures contained within the orbit, f 


• Mackenzie “ On Diseases of the Eye,” 4th edit. p. 708. 
t Mr. Poland on Protrusion of the Eyeball: Ophthalmic Hos¬ 
pital Iteports, vol. i. p. 171, where two such cases are referred to. 



CHAPTER VII. 

DISEASES OF THE CONJUNCTIVA 

Hypcrcemic — -Muco-purulent —P urnlent —Diphtheritic 
— Granular—Pustular Conjunctivitis—Injuries of 
the conjunctiva,—Hypertrophy and Atrophy — Ptery¬ 
gium — Relaxation—Serous and bloody effusions into 
the conjunctiva—Tumours of the conjunctiva — Dis¬ 
eases of the caruncle. 

CONJUNCTIVITIS. 

We may now proceed to study the diseases of the con- Coirjvso- 
junctiva, and as they will constitute the larger portion ririTIS - 
of the “ eye cases” we shall meet with in practice, they 
demand a careful consideration. I propose describing ciassifloa- 
the various forms of conjunctivitis (ophthalmia) under tion. 
the following heads-. — Hyperremia, Muco-purulent. 
Purulent, Diphtheritic, Granular, and Pustular Con¬ 
junctivitis.* 

It is difficult, in the first three of these affections, to Transi- 
draw a line of demarcation between the commencement tionai 
of one form of disease and the termination of that pre- forms ‘ 
ceding it; thus, muco-purulent conjunctivitis is always 
preceded by hypersemia, and purulent conjunctivitis 
by both hypersemia, and muco-purulent conjunctivitis; 
yet, practically, the distinction will be round both 
natural and useful. The symptoms of diphtheritic, 
granular, and pustular conjunctivitis are sufficiently 
well marked to distinguish them from one another. 


* It seems to me hardly wise to retain the word ophthalmia 
to designate diseases of the conjunctiva ; we employ the terms 
iritis, choroiditis, and so on, to signify inflammation of the iris 
and choroid why not, therefore, conjunctivitis in analogous 
diseases of the conjunctiva ? 
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and also from tlie first named affections of tlie con¬ 
junctiva. 

The discharge from the eye of a patient suffering 
from purulent conjunctivitis will, in the great majority 
of cases, if inoculated into the healthy conjunctiva, 
induce a like form of disease; still, this sequence is not 
so invariable as is generally supposed; for instance, 
the pus from the eye of a patient affected with purulent 
conjunctivitis may excite the diphtheritic form of dis¬ 
ease, if introduced into the eye of a person already 
predisposed to diphtheria* It is consequently impos¬ 
sible to predict, with absolute certainty, the form of 
conjunctivitis from which a patient may suffer, although 
exposed to a specific contagion; and it behoves us, 
therefore, to watch the invasion of the disease in each 
instance ; for upon an accurate diagnosis, and a well- 
selected plan of treatment at this stage, the issue of 
the case often depends, and the remedies to be employed 
in one set of cases are often absolutely injurious in 
another, as, for example, in purulent and diphtheritic 
conjunctivitis. 

I need hardly remark, that “healthy pus” as it is 
called, that, for instance, which is generated during 
the repair of a wound, or from a simple abscess, al¬ 
though the conjunctiva be carefully inoculated with it, 
cannot excite inflammation. The nature of healthy 
pus, as distinguished from that which is capable of 
propagating disease by contagion, is one of the many 
pathological problems yet to be solved; but the spread 
of the various forms of conjunctivitis by this means, is 
an established fact, and the contagious nature of all 
forms of conjunctivitis, attended with a purulent dis¬ 
charge, should lead us to separate the affected from 
the healthy portion of the community. 

A remarkable instance of the melancholy results 
which follow a neglect of this rule, is to be found in the 
case of the purulent form of the disease, which is seen 
in Egypt at the present day; this affection of the eye 
being tnere endemic, and propagated from one indi¬ 
vidual to another, and from generation to generation. 
It is commonly asserted that the glare of the sun, 
and the presence of numerous particles of Band in the 
atmosphere, are concomitant, if not the principal causes 


“ Maladies des Yeux,” par M. Wecker, vol. i. p. 82. 
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of the disease among the lower classes in Egypt; but 
this theory can hardly hold good, for in parts of India 
the people are subject to the same influeuccs, and yet 
they do not suffer like the Egyptians from purulent 
conjunctivitis. 

With regard to the diphtheritic form of the disease, 
it is rare to meet with a case among the natives of 
India, or in fact among the inhabitants of any part of 
the world, except those of Belgium and certain parts 
of (Jermany. 

As to the much disputed question of the pathology 
of granular conjunctivitis, I may here remark that the 
disease consists essentially in neoplastic formations, 
and arises from the prol ifera tion of the connective- 
tissue corpuscles of the conjunctiva; and that the 
swollen and hypertrophied state of the villi of the 
mucous membrane, generally met with, but by no 
means characteristic of this form of disease, is an inci¬ 
dental and comparatively unimportant feature. The 
enlarged papillae are to*be carefully distinguished from 
the neoplastic growths, which induce the phenomena 
characteristic of granular conjunctivitis. No doubt 
the word “ granular” has given rise to a confusion of 
ideas ; for, in the first place, mere hypertrophy of the 
papillary tissue, which is common to various forms of 
conjunctivitis, occasions a granular appearance; and 
secondly, the term is suggestive of “ granulations 
but, as I shall subsequently explain, the neoplastic 
growths of granular conjunctivitis are more nearly 
allied to tubercle than to granulations. 

I shall give no special description of the purulent 
conjunctivitis of infants, or of gonorrhoeal conjuncti¬ 
vitis ; these may well be included under the general 
head of purulent conjunctivitis ; and it seems to me 
simply complicating a rather difficult subject, to split 
it up into unnecessary subdivisions. And so again 
with regard to the exanthematous forms of the dis¬ 
ease—those, namely, which are often met with during 
the progress of measles, scarlatina, or small-pox—they 
are to be treated upon exactly the same principles as 
ordinary hyperromia, or mudo-purulent conjunctivitis. 
The so-called catarrhal conjunctivitis, in its milde r 
forms, is described under the heading of hyperaemia 
of the conjunctiva; in more severe cases the disease 
assumes the characters of muco-purulent conjunctivitis. 
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Hyperemia of the Conjunctiva, simple conjunc¬ 
tivitis, may be recognised by the following appearances 
of the parts, and by the symptoms to which they givo 
rise. 

I have already described the healthy orbital con¬ 
junctiva as a transparent tissue, through which the 
white and glistening sclerotic may be seen ; on evert¬ 
ing either the npper or lower lid, a number of small 
reddish streaks may be traced beneath the conjunc¬ 
tiva, extending perpendicularly backwards from the 
margin the lids; they mark the position of the 
Meibomian glands, and as they are situated beneath 
the mucous membrane, it follows that if the conjunc¬ 
tiva is congested, these reddish streaks will be more or 
less concealed. 

In hypermmia wo shall notice, on everting the lids, 
that the palpebral conjunctiva is not only injected, 
hut that its surface is no longer smooth. (Fig. 1, 
Plate II.) This arises from two causes,—first, that its 
villi become prominent from -the turgid state of the 
vessels which they contain; and secondly, its glands 
are thrown into increased activity, and become en¬ 
larged ; these, together with the swollen villi, give the 
mucous membrane a rough appearance, particularly 
on the tarso-orbital fold, which is also somewhat 
swollen from the serous effusion poured out into its 
loose cellular tissue. The eyelids, caruncle, and semi¬ 
lunar folds are also somewhat swollen. The orbital 
conjunctiva is only slightly affected in simple hy- 
peraunia; it may be that its superficial vessels are 
congested, in which case they are seen coursing over 
the sclerotic in a reticulate manner towards the 
cornea. 

As people advance in life, their conjunctivas become 
somewhat hyperaunic, nor is this condition, under the 
circumstances, to be considered in itself as an indica¬ 
tion of disease. 

Diagnosis .-—The student should make himstftf 
familiar with the distinctive features of hyperaemia of 
the conjunctiva, as compared with that of the subcon¬ 
junctival tissue—a distinction which is of considerable 
importance; because, while the former indicates a 
comparatively superficial congestion, the presence of 
the latter is a sign that the deeper textures of the eye 
are more or less involved. 
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Congestion of the orbital conjunctiva can hardly be 
mistaken for that of the subconjunctival tissue, if the 
following points be kept in view:—In the former, the 
enlarged vessels may be readily made to glide over the 
surface of the sclerotic by gently pressing upon, and 
moving the mucous membrane under the point of the 
finger; the vessels of the congested con j unctiva again 
are most marked towards its palpebral fold, and gene¬ 
rally decrease in number and size as they approach the 
cornea ; the larger vessels, moreover, are separate and 
distinct from one another, and are of a bright scarlet 
or vermilion colour. On the other hand, hyperamiia of 
the subconjunctival tissue is always most marked im¬ 
mediately around the margin of the cornea, the vessels 
being of so minute a size, that they cannot be dis¬ 
tinguished from one another; the part appears as 
though it had been stained of a delicate violet or pink, 
the intensity of the colour decreasing about two lines 
from the margin of the cornea, and being gradually 
lost in the normal whiteness of the sclei'otic (compare 
Fig. 1, Plate II. and Fig. •-!, Plate III.). We do not 
often meet with cases of hyperamiia of the sub¬ 
conjunctival tissue without the conjunctiva being also 
somewhat congested, so that in the majority of in¬ 
stances the contrast between the two is sufficiently 
marked to attract the attention of even a casual ob¬ 
server. 

Subjective Symptomv .—The amount of uneasiness, or 
even pain to which hyperamiia of the conjunctiva 
gives rise, depends very .much upon the idiosyncrasy 
of tlie patient. Some people feel pain much more 
acutely than others ; but the most sensitive individual, 
suffering from simple hyperamiia, seldom complains of 
anything beyond a sensation as if sand or grit had 
fallen into the eye, which is caused by the constant 
rubbing of the congested vessels of the mucous 
membrane against the surface of the cornea. This 
symptom is apt to vary with the age of the patient, 
being less marked in old persons than in the young, on 
account of the muscular fibres of the orbicularis losing 
their contractile power, and pressing the lids less firmly 
against the eyeball in the case of elderly people. The 
adipose tissue also, contained in the cavity of the orbit, 
is gradually absorbed as we ad vance in life, and the 
eyeball sinks into its socket, and thus recedes to some 
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extent from the lids, which then hang loosely over 
it. Under these circumstances, considerable hyper- 
ceinia of the conjunctiva may exist, without the patient 
feeling any inconvenience whatever from it, because 
the lax state of the parts admits of considerable vas¬ 
cular engorgement, without any equivalent increase of 
the mutual pressure between the lids and the globe. 
These circumstances must be taken into consideration, 
when judging of the sensations experienced by those 
suffering from the milder forms of conjunctivitis. 

In case# of hyperasmia, if the patient is exposed to 
the glare of the sun or lamplight, it causes a feeling 
of weariness and irritation in the eye; this symptom 
is augmented if the eyes are used for any length of- 
time, so that the patient is often prevented from pur¬ 
suing his usual calling for more than a few hours 
together. 

The secretions from the lachrymal and conjunctival 
glands are increased in quantity, hut are not altered in 
character ; the disease is consequently non-contagious, 
but the patient complains of hi? eyes watering a good 
deal. This symptom, like the last mentioned, is in¬ 
creased by overwork, or exposure to a bright light; it 
is due to irritation of the conjunctival and lachrymal 
glands; added to this, the slightly swollen and con¬ 
gested state of the mucous membrane of the lids ex¬ 
tends to the lining membrane of the puneta and 
eanaliculi, and the natural passage of the tears into 
the nose being plugged up, they collect in the inner 
corner of the eye, and overflowing, induce the lachry- 
mation complained of. On the other hand, in many 
cases of hypenemia of the conjunctiva, the diseased 
action extends in the opposite direction—irritation of 
the mucous membrane of the nares, spreading through 
the lachrymal passages to the eyelids—as frequently 
happens in a common cold, the so-called catarrhal 
ophthalmia being often thus induced. 

The Causes of Hypercemia of the Conjunctiva are 
numerous : in the tropics the glare of the sun to which 
people are exposed for nine months out of the twelve, 
combined with the state of the atmosphere, which is 
often loaded with dust out-of-doors, and within, among 
the lower order of natives, with the smoke from the 
wood-fires, over which they cook their food, together 
with miasmatic influences, the fumes of ammoniacal 
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gases, exhalations from open cesspools, and all man- Exhalations, 
ner of putrescent filth—all these are constant sources 
of irritation and hyperaemia. In colder climates no 
more common cause for simple conjunctivitis exists 
than sudden changes in the temperature of the atmo¬ 
sphere inducing a “cold” and ophthalmia. 

The presence of a foreign body on the conjunctiva Foreign 
may also give rise to congestion of the mucous mem- l)0<iieB - 
brane. Under this head we should place those cases 
in which an inverted eyelash, by brushing against the 
eye, keeps up persistent irritation and hypoxemia. 

Disease of the retina may, by reflex action, cause Disease of 
congestion of the conjunctiva; and among hyper- rotma - 
metropics, the accommodating power of the eye is 
overstrained, in order that the necessary convexity of Hyp°r- 
the anterior surface of the lens may be maintained, me ropla ' 
and liyperaimia of the conjunctiva is the result. 

Lastly, congestion of this membrane may arise from Disordered 
a faulty state of the digestive and secreting organs ; ^| Stlou 
thus the dyspeptic and gouty, those that suffer from secretion, 
portal congestion and disorder of the kidneys, from 
suppressed catamenia and other similar conditions, are 
very prone to attacks of conjunctival hypersemia, and 
the moist and blood-shot eyes of the gluttonous and 
intemperate are but too familiar. 

The Treatment of this affection should, as far as Treatment. 
practicable, be directed "towards the removal of the Remove 
cause of the disease; for instance, the eye may be cauSR - 
protected from the glare of the sun, or from dust, by Protect the 
neutral tint, or blue glasses. This is a very simple ey0 ‘ 
means of relieving hyperoemia arising from over¬ 
exposure, but it is unfortunately beyond the resources 
of the. poorer classes, and quite incompatible with 
their occupation. 

Astringent lotions, composed of one to two grains of Astringent 
sulphate of zinc to an ounce of water, are very bene- lofcion8< 
ticia.l in liyperaemia. Acetate of lead (one grain to the 
ounce) is probably preferable to the sulphate of zinc. 

Direct the patient to have some of the lotion poured 
into the angle between the eye and the nose, while his 
head is thrown back, and then, by opening the lids and 
everting the lower one, to allow the fluid to run into Directions 
the eye. This should be repeated two or three times for use. 
during the day; it tends to constringe the dilated 
vessels of the conjunctiva, and thus accelerates the 
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stream of blood passing through them, inducing a 
more healthy action in the part. At night the patient 
should be directed "to smear an ointment along the 
free edges of the affected eyelids:—Ung. hydr. ox. 
rubri dil. Jss; cacao butter, j. 

Astringent lotions in some cases excite irritation and 
even pain in the eye ; under these circnmstances it is 
not advisable to persist in their use, but a weak solu¬ 
tion of Atropine gr. | to the of water, dropped into 
the eye once a day will often be very beneficial, in com¬ 
bination vsith the red ointment. 

The pathological changes being confined in simple 
bypernemia, to dilatation of the vessels, either through 
defective nervous influences or a faulty interchange 
between the blood and the tissues, we may rely upon 
the simple treatment above indicated to restore the 
parts to a healthy state ; and, on the same principle, 
we may order the patient to use the cold-water douche to 
the closed eyelids, for ten minutes, night and morning. 
Cold compresses are also most refreshing, and may be 
applied over the closed lids with advantage for fifteen 
minutes at a time, especially after a day’s work. A 
lotion to bathe the eyelids with, as follows, is useful in 
cases of this kind. Sp. aether, nit.; sp. aether, snip, 
aa sp* rosmar. Jvj. 

When the hyperaemia depends on overstraining the 
eye, our first care must he to protect the organ by rest, 
and ordinarily fair usage; onr eyes cannot stand with 
impunity all the wear and tear that we, of this restless 
age, are apt to force upon them. 

Where the affection is associated with visceral dis¬ 
order, we may often have to attack the congested con¬ 
junctiva through a judicious use of alteratives, and 
similar remedies, rather than by local applications. 
Frequently abstinence, as regards tobacco and alcohol, 
must be enjoined, overloading the stomach with food 
must be prevented, and a dose of blue pill and black 
draught administered. These means are as often re¬ 
quired in one class of cases as tonics are in another. 
As an example of the latter, we may take the case of 
growing youths (students for instance), who, in addition 
to more or less general debility, suffer from hyporaemia 
of the conjunctiva. Although the use of astringents, 
and restriction as to the amount of reading and writing 
they perform, are doubtless called for in these cases, 
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still a generous dietary, exorcise, and iron must be 
prescribed, together with the cold-water douche, if wo 
would effect a permaneut cure. 

It is almost superfluous to remark that, if hyperaemia 
depends on the presence of a foreign body in the eye, 
the offending substance must be removed : if an in¬ 
verted eyelash, for instance, it must be carefully ex¬ 
tracted. In examining an eye, never forget to glance 
at the cilia, particularly at those growing near the inner 
or outer angle of the eye : a single hair may be suffi¬ 
cient to keep up such an amount of hyperemia, as to 
render a patient unfit for ordinary work, and unless 
the offending object is removed, the disease will cer¬ 
tainly persist. Hyperaemia of the conjunctiva, depend¬ 
ing on hypermetropia, may be cured by a judicious 
selection of convex glasses, adapted to relieve the 
overstrained muscular apparatus of the eye : but as 
this subject, as well as that of congestion depending 
on retinitis, will be more fully treated of in a subse¬ 
quent chapter, I shall leave it for the present. 

Muco-purulwnt, or Catarrhal Conjunctivitis, may 
be considered as an aggravated form of hypersemia, 
with this difference, however, that the discharge from 
the conjunctiva, though still consisting chiefly of a 
watery fluid, contains albumen and shreds of muco¬ 
purulent matter; and further, that the mueo-puru- 
Jent matter possesses contagious properties ; in 
this respect, therefore, the ctisease we are considering 
differs essentially from simple hyperaemia. 

Vathology and Appearances .—In the early stages of 
muco-purulent conjunctivitis, we shall find that the 
vessels of the palpebral conjunctiva are principally 
affected, so that the position of the Meibomian glands 
is speedily concealed by the congested mucous mem¬ 
brane covering them ; the inner surface of the lids ap¬ 
pears of a uniformly red colour, the conjunctiva being 
slightly swollen, especially at the tarso-orbital fold; 
the semilunar fold and caruncle are also in a similar 
condition, and, as a general rule, both eves are equally 
affected. In conseqence of this turgid state of the 
vessels of the conjunctiva, the villi are more prominent 
than in health; the loop of vessels contained in the 
papilla being not only congested,but serous effusion hav¬ 
ing taken place into its connective tissue, the basement 
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membrane covering the villus is distended, in the same 
way that a glove might be by the fingers of the wearer. 

The vessels of the orbital conjunctiva are occasionally 
affected to such an extent, that the sclerotic is en¬ 
tirely hidden by the uniformly red and congested mu¬ 
cous membrane covering it. Under these circumstancs 
there is generally a good deal of themosis, as it is called 
—a term employed exclusively of the conjunctiva, to 
indicate an oedematous condition depending on serous 
infiltration of the sub-mucous connective tissue. In 
the majority of instances, however, the vessels of the 
orbital conjunctiva are not so deeply injected as abovo 
described, but many large and separate vessels may be 
seen coursing over the sclerotic in a reticulate manner, 
from the palpebral conjunctiva towards the cornea. 

The amount of chemosis present varies very much 
in different cases; it is always most market! in the 
tarso-orbital and semilunar folds; in some cases it 
bulges the conjunctiva forwards, and causes it slightly 
to overlap the margin of the cornea. To the same 
cause—viz., over-distension of the vessels, we must 
attribute the patches of ecchymosis seen on both the 
palpebral and orbital conjunctiva, in cases of muco¬ 
purulent conjunctivitis; the haemorrhagic spots are 
usually small but numerous, and doubtless depend 
upon rupture and extravasation of blood from some of 
the minute vessels of the mucous membrane. 

As a general rule.the patient’s eyelids are slightly 
swollen and red, particularly at their edges. 

The secretion from the lachrymal and conjunctival 
glands varies in character during the different stages 
of the disease ; at the commencement it is augmented 
iu quantity, but is normal in quality. As the congestion 
increases, tne circulation through the vessels is impeded, 
and the first effect of this, observed in the secretion, is 
the presence in it of albumen; afterwards, as increased 
cell-formation is established in the epithelial layers of 
the conjunctival and conglomerate glands, we find a 
vast number of epithelial, together with mucous cells, 
mixed up with the serous fluid which escapes from the 
eyelids. The mucous appear to result from increased 
action of the conjunctival epithelial cellB. I have fre¬ 
quently observed the mucous cells being formed in, and 
then extruded from the epithelium; while the viscous 
character of the secretion is referrible to the deliques- 
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cence of the intercellular basis. This muco-purulent 
matter usually collects in whitish flakes, which may 
generally he seen floating about in the tears, not mixing 
with them; and when the lower lid is everted, the latter 
escape, and the flakes of mucus generally become de¬ 
posited ou the surface of the conjunctiva, especially on 
the tarso-orbital fold. 

The diseased action is not confined to the conjunctiva 
and lachrymal apparatus; after a time, the lining 
membrane of the Meibomian glands also participates 
in the irritation going on in their immediate vicinity; 
their secretion becomes altered in character, as well as 
increased in quantity, and accumulating on the margin 
of the lids during sleep, it dries and gums them to¬ 
gether, so that on waking, the patient has often con¬ 
siderable difficulty in opening his eyes, until they have 
been washed, and the concretions removed. 

Subjective Symptoms .—-Bearing in mind the fact 
that muco-purulent conjunctivitis is an advanced stage 
of hyperiomia, we should naturally expect the patient 
to complain of an augmentation of the symptoms cha¬ 
racteristic of that affection. The conjunctiva] vessels 
being more intensely congested than in hypertemia, 
the patient complains more urgently of a sensation as 
if grit or sand had fallen into his eye, and it is often 
difficult to persuade him that this symptom does not 
depend upon a foreign body lodged beneath the lids; 
the affected eye itches a good deal, and the upper lid 
feels to the patient as if it were stiff and heavy, espe¬ 
cially after work or exposure to the glare of the sun 
or candle-light. The lachrymal secretion being in¬ 
creased, and the puncta more or less occluded by the 
swollen condition of the mucous membrane, the eye 
waters much, and a tear is apt to collect between the 
lids, and hanging in front of the cornea to cause some 
impairment of vision, until the patient wipes it away. 
These symptoms increase towards evening, and in the 
morning the patient awakes and finds his eyelids stuck 
together, by the dried secretion from the Meibomian 
glands.* _ 

* A difficulty of another kind is sometimes experienced in 
opening the lids, especially in the earlier and drier stages of 
the complaint, and in chronic oases ; this depends on the rough¬ 
ness of the opposed conjunctival surfaces, and a diminution of 
the secretion by which they are ordinarily lubricated. 
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The cornea remains bright and clear, and the pnpil 
responds to the stimulus of light, indicating the fact 
that neither of these structures is involved. 

A person suffering from muco-purulent conjuncti¬ 
vitis does not experience any actual pain.in the eye or 
supra-orbital region, nor is there usually much in¬ 
tolerance of light, so that he often comes to consult 
us with his eyes wide open, and presenting those 
appearances of the parts which I have above described. 

An attack of conjunctivitis of this kind usually 
disappear* in the course of a few days, unless its 
excitiug cause should continue in operation; under 
which circumstances it may pass on into the purulent, 
or other forms of inflammation, or it may degenerate 
into a state of chronic hypersemia. 

The Can,sen which induce muco-purulent conjuncti¬ 
vitis are numerous, but in the majoiity of cases it may 
be traced to atmospheric influences, such as jx>ld or 
damp, or sudden changes of temperature. These are, 
however, not always sufficient to account for the sud¬ 
den outbreaks of thiB complaint, which often has an 
epidemic prevalence, and that even in the summer 
months; but under these circumstances we must re¬ 
member that contagion plays an important part in 
the propagation of the disease, and it often spreads in 
this way through a school, a regiment, or a com¬ 
munity. Miasma, foul air from overcrowding, putre¬ 
scent and irritating exhalations from drains and cess¬ 
pools, are also sources of this form of conjunctivitis, 
and greatly aggravate its progress. 

Foreign bodies lodged on the conjunctiva may give 
rise to muco-purulent conjunctivitis ; for instance, it 
is not a. very uncommon circumstance for an insect 
to find its way into the eye, and becoming impacted 
in the folds of the conjunctiva, to induce niuco-pnru- 
lent inflammation. Lastly, a muco-purulent conjunc¬ 
tivitis is apt to occur in the course of the various 
exanthemata. 

Treatment .—The first object to be kept in view, in 
the treatment of muco-purulent conjunctivitis, is to 
remove, if possible, the cause of the disease. As a 
general fule there can be no difficulty in accomplish¬ 
ing this, should the inflammatory action depend on 
the presence of a foreign body ; but if it be induced, 
as it too frequently is, from the prolonged action of 
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dust, foul air, over exposure to the sun, or other irri¬ 
tating causes, it may be difficult, especially among 
the lower classes, to protect them from these dele¬ 
terious influences. 

In treating these cases, we should never overlook Segrega- 
the fact that the affection is a contagious one, and tlon- 
therefore it is our duty to isola te ^patients suffering 
from it, as far as possible. The state of the patient's 
general health must be taken into consideration ; the 
secreting organs will frequently be found at fault, 
and a little judicious starving in some case» r together 
with a blue pill, black draught, and colchicum, will Aitera- 
do wonders, particularly if the individual is the sub- tlTe8- 
ject of a rheumatic or gouty diathesis. There can be 
no greater mistake;, than to order a patient astringent 
lotions to drop into the eye simply because he is 
suffering from muco-purulent conjunctivitis ; applica¬ 
tions of this kind do far more harm than good in many 
of these cases. If the patient suffers from ciliary pains 
and irritability of the eye, it is advisable to keep him in 
a dark room, and apply the extract of belladonna 
freely over the eyelids. A weak solution of sulphate of Belladonna, 
atropine may be advantageously dropped into the eyes 
in cases of this description. Hot poppy-head fomenta¬ 
tions are often most grateful to the patient, and may 
be employed three or four- times a day, the bella¬ 
donna being smeared over the lids after the use of 
the fomentations. 

So soon as the irritation has subsided, and the dis¬ 
charge from the eye is of a muco-purulent nature, 
astringents may be substituted for the atropine drops. 

A lotion composed of zinc chloride, or of nitrate of 
silver, grain 3 to the 5j of water, should be applied 
to the surface of the conjunctiva three times a day. 

In cases where astringents of this kind seem to irritate 
the eye, a solution of tannin, gr. xx to the Jj of 
water may be substituted, the extract of belladonna 
being smeared over the skin of the eyelids and temple 
at bedtime. 

Should the discharge from the eye be copious when 
we first see the patient, or become so after treatment 
such as I have above indicated, we must employ a 
rather stronger solution of nitrate of silver, containing 
three or four grains to the 3.i> to the eye every six 
hours, in combination with atropine. Cold compresses 
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should be kept over the closed eyelids for some time 
alitor each application of the astringent lotion. 

It is advisable, under any circumstances, to order the 
patient to smear the glycerine and starch ointment, or 
a little cold cream, along the free margin of the lids at 
bedtime, so as to prevent them from sticking together 
during sleep ; or an ounce of simple ointment, in com¬ 
bination with ten grains of the red precipitate, may 
be employed in the same way. 

As the acute symptoms pass off, a lotion composed 
of acetate«f alum, two grains to an ounce of water, 
may be substituted for the nitrate of silver. I need 
hardly add that, if practicable, the patient should 
abstain from work, and keep away from bright sun¬ 
shine ; neutral tint glasses, or a gauze shade, should be 
worn when he is exposed to glare or dust, and he 
should be cautioned against working by lamp or candle¬ 
light. 11‘ the eyes are overstrained, it is almost impos¬ 
sible to cure the conjunctivitis; they must have rest 
as well as medicine. 

PuitUTiENT Conjunctivitis —This formidable disease 
varies much in intensity in different individuals and in 
different places ; it is most destructive among the poor 
and ill feu, and those whose constitutions have been 
impaired by disease; but under any circumstances it 
too frequently ends in sloughing of the cornea, and 
partial, if not total destruction of sight. 

Pathology and Symptoms .— It is impossible, as I 
have before remarked, to draw a line of demarcation 
between the termination of muco-purulent and the com¬ 
mencement of suppurative conjunctivitis, the latter 
being simply a more intense form of disease than the 
former. In all cases of purulent conjunctivitis in its 
early stages, hyperaemia of the mucous membrane 
exists, which rapidly passes on into the muco-purulent 
form of the disease; but in its first stage it would "be 
impossible, in any given case, to say positively if the 
inflammation would advance to suppuration or not, 
although in the majority of instances all doubts on 
the subject will be cleared away in the course of a few 
hours. In fact, in cases arising from the inoculation 
of gonorrhoeal or other contagious matter into the eye, 
symptoms of intense inflammation declare themselves 
very rapidly, and leave us no room for doubt as to the 
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formidable nature of the disease with which we have 
to cope. 

Intimately connected with the stagnation of blood in 
the conjunctival vessels of an eye affected with puru¬ 
lent inflammation, are certain active changes set up in 
the part, resulting in increased cell-formation; the 
congestion, moreover, occasions a considerable amount 
of serous infiltration into the loose connective tissue of 
the lids, and from these combined causes the swell¬ 
ing and oedema of the parts arise. These pathological 
changes are similar in kind, but more deeply seated 
and intense, than those we have already described as 
taking place in the catarrhal form of conjunctivitis. 
The serous infiltration is deeper, there is a more rapid 
proliferation of cells, which are consequently less per¬ 
fect, and tend to fatty degeneration. Hence the cell 
elements in the secretion are more abundant, the inter¬ 
cellular basis less consistent; there are more pus and 
fewer mucous cells; the flakes disappear, while the 
secretion becomes less viscous, and mixes more readily 
with the tears. 

The extent to which the eyelids are swollen in cases 
of this kind is not a safe criterion of the intensity of 
the disease. I have met with instances in which the 
eyelids were only slightly swollen, and yet sloughing 
of the cornea had supervened very rapidly; but whether 
the patient’B eyelids be greatly swollen or not, they 
feel soft and doughy to the touch, and not, as in diph¬ 
theritic conjunctivitis, of brawny hardness. It is a 
mistake, however, to suppose that we can evert the 
lids, especially the upper one, in cases of purulent con¬ 
junctivitis, without giving the patient pain ; in many 
instances the eyelids are much swollen, and it then 
causes the patient very considerable suffering to evert 
them.* I mention this fact, because authors speak 
of turning up the lids, and smearing caustic over the 
palpebral conjunctiva in cases of the kind, as though 
the proceeding were almost a matter of indifference to 
the patient. My experience leads me to a very opposite 
conclusion. I find that few adults can undergo thiB 
treatment, on account of the suffering it causes, and I 
have never seen a child sufficiently heroic to allow the 
application to be repeated. 
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* “ Augenheilkunde,” von K. Stellwag v. Canon, p. 354. 
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Oonjunn- The congestion of the conjunctival vessels is great, 
and °i b** 8 an< ^ comea on very rapidly in this form of disease, 

t'hick and Both the palpebral and orbital portions of the conjunc- 

ied. tiva are of a uniformly deep scarlet colour (PI. II. 

1'ig. 2); the former is thickly covered with engorged 
Villi villi, which produce the velvet-like appearance above 

turgid. noticed; in some cases the villi are Battened and 

rounded from pressure against the eyeball. 

In cases where the serous effusion into the connec¬ 
tive tissue of the conjunctiva is excessive, this mem- 
Chcmisis. brane becomes so much swollen that the lids are thrust 
away from the eyeball; but the fibres of the orbicularis, 
contracting firmly, prevent the lids from being everted 
for some time. The distending force from within may, 
however, ultimately gain the ascendancy, and the lid 
will then be turncd/backwards on itself, in exactly the 
same manner as it is when we evert it in ■making an 
Acute examination of the parts, acittSe ectropium in fact, re- 
ectropium. suiting. This accident.is more liable to occur in young 
children than in adults ; ignorant attendants are apt, 
especially at night, to evert the swollen lids, in the 
attempt to apply drops or lotion to the eye. The acci¬ 
dent may not be. noticed till some hours afterwards, 
and in the meantime the fibres of the orbicularis at 
the line of eversion form a conslricting band, which 
presses firmly on the part, and impedes the circulation 
of blood through the vessels of the everted portion of 
the lid ; and unless the ectropium is speedily reduced, 
Risk of and the parts returned to their normal position, the 
sloughing, conjunctiva is very likely to slough, and irrecoverable 
injury may be done to the eye. 

Another symptom, consequent on the swollen state 
Cloned °f the eon j unctiva, is that the pu ncta, at an early stage 

Puncial of tlie disease, are closed and thrust away from the 

eyeball, so that the tears cannot pass through them; 
this, combined with the hypersecretion of fluid from 
Vacbry- the lachrymal gland, causes a stream of tears to be 

i&atibn. constantly overflowing from the inner corner of the eye 

and running down over the cheek, 
techy- When speaking of mnco-purulent conjunctivitis, I 

luoBis. mehtioned that small spots of ecchymosis are generally 
to be seen in the conjunctiva ; in the purulent form of 
the disease these haemorrhagic effusions are not only 
numerous, hut often of considerable size, as we might 
expect from the more intense congestion of the vessels 
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which exists in the suppurative variety: but this 
ecchymosis is a matter of very small importance, as 
the effused blood becomes rapidly absorbed as soon as 
the inflammatory action subsides. 

The nature of the secretion from the conjunctiva Secretion 
varies with the progress and character of the disease; progress of 
at lirst it is watery, then it contains muco-purulent disease, 
matter, and lastly it will be found to consist of pus 
often tinged with blood. In many cases the quantity 
of pus formed is by no means great, and we must not 
always expect a stream of purulent fluid t* gusli out 
from between the patient’s eyelids the moment we 
separate them, although in many instances this is the 
case. 

A tolerably accurate' index of the intensity of the increased 
changes going on in the conjunctiva' in purulent con- retire." 
junctivitis is afforded us by the increased temperature 
of the eyelids, which may be measured with the ther¬ 
mometer, and which will he found to range several 
degrees above the normal temperature of the skin ; in 
the umco-purulent end milder forms of conjunctivitis, 
there is no perceptible increase in the temperature of 
the lids. 

In purulent conjunctivitis, as I have before men- Suppura- 
tioned, sup]juration generally commences within forty- tio f‘ - e iu * 
eight hours from the beginning of the attack, so that eury ‘ 
the first stage of the disease is of short duration ; and 
this is one of the diagnostic symptoms between it and 
diphtheritic conjunctivitis. In the latter, suppuration 
does not come on until the fibrinous exudation has be¬ 
gun to degen erate and become disintegrated, a period 
usually exceeding five days, and until this time has 
elapsed there is no purulent discharge from the surface 
of the mucous membrane. 

There can be no doubt as to the contagious nature Pus infoc- 
of the pus in purulent conjunctivitis ; this is the reason tlous - 
why both eyes are usually affected, the matter finding 
its way from the diseased into the sound eye, ufgtoss 
the strictest precautions are taken to prevent^xhis 
accident. 

Corneal Complications .—In severe cases of purulent 
conjunctivitis, the circulation in the part is impeded, 
on account of the blood stasis due to the inflammatory The cornea 
action. In addition to this, the swollen conjunctiva deprived of 
overlaps the margin of the cornea, and in many in- 00 * 
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stances the chemosis is so great, that the cornea 
appears buried in the crimson folds of the mucous 
membrane. This effusion into the conjunctiva tends 
to augment the impediments to the circulation through 
its deeper layer of vessels ; and these combined causes 
materially interfere with the passage of blood to the 
margin of the cornea, cutting off its supply of nutrient 
material, and frequently leading to rapidly advancing 
ulceration and necrosis of that important structure.* 

We cannot, therefore, be too carqful in examining 
the eye of% patient suffering from purulent conjuncti¬ 
vitis, to ascertain the condition of the cornea beneath 
the chemosed mucous membrane. . Considerable diffi¬ 
culty, however, is often experienced in opening the lids 
in cases of this kind, for not only are they frequently 
much swollen, particularly the upper one, but the in¬ 
dividual involuntarily resists our attempts to admit 
light into the eye. Under these circumstances, we 
should not hesitate for a moment to administer chloro¬ 
form, particularly in the case of children. The patient’s 
sight may depend upon the care with which we make 
our first examination; and any pulling or pressure on 
the lids is to he avoided, as deep ulceration of the 
cornea may exist; and if it does, the surgeon may un¬ 
awares put a finishing stroke to the matter by pressing 
on the eyeball and causing the ulcer to give way. 
Irreparable damage would thus be done to the eye, 
which might well be avoided, if only five minutes were 
employed in administering chloroform before com¬ 
mencing the examination. ' 

I cannot insist too strongly on the point, that the 
principal danger of purulent conjunctivitis consists 
in the destructive effects it so often exerts upon the 
cornea, and that to this structure our attention must 
be mainly directed. 

The commencement of this disorganizing process is 
sometimes seen in a general haze of the cornea, hut 
more commonly as a patch or patches of grey infiltra- 


* Professor Btellwag seems to regard the contact of the 
purulent virus as an accessory cause of the ulcerative process, 
“it is probable,” he observes, “ that this ulcerative process has 
a near causal connexion with the true purulent secretion, and 
that its effect on the corneal substance may be excited, or at 
least favoured by a sort of decomposing action." 
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tioa, usually situated at the periphery. The. ulceration ulceration 
follows at the margin of the cornea, beneath the che- £ on £|’“ le< * 
mosed conjunctiva, and unless the swollen mucous nf 0 sigf" 
membrane be pressed backwards, the destruction pro¬ 
gressing beneath it may not be recognised ; the diseased 
action, however, advances, the cornea is perforated. Centre 
and prolapse of the iris occurs, the centre of the cornea, 0 ear * 
it may be, looking bright and clear to the last. 

In other cases, the ulcer spreading completely round circular 
the margin of the cornea, the nutrition of its central ulcer “ tlon - 
person is cut off; it becomes hazy, necrosis occurs, 
followed by a rupture of the cornea, and probably the 
evacuation of the greater part of the contents of the 
eyeball. These changes apparently take place very Rapid 
rapidly, so that a cornea, which in the morning per- sloughing 
haps looked bright and clear, in the evening is hazy, cornea, 
and on the following day may have sloughed away ; 
not that the process absolutely occupies so short a 
time, for in all probability, had the chemosed conjunc¬ 
tiva been pressed backwards, and tlie margin of the 
cornea examined, we should have found its circum¬ 
ference deeply ulcerated, as above described. 

In other instances of purulent conjunctivitis, snppu- ‘^W»»h;, 
rative keratitis sets in from an early stage of the; dis- eornea . 
ease: the cornea assumes the well-known and much- 
to-be-dreaded “moist wash-leather appearance a 
most hopeless condition of the parts, which has only 
to be seen once to be recognised again. 

Lastly, in a few instances, the cornea appears as 
though it had been stained with a solution of carbonate 
of lead, being of a pinkish white colour and semi-trans¬ 
parent. These changes seem to depend on fatty Fatty ais- 
degeneration of the fibrous elements of the cornea, organiza- 
which consequently lose their tenacity, and become 
unable to resist the intra-ocular pressure; the cornea 
then gradually gives way, and bulges forward, parti¬ 
cularly towards the centre, which may ultimately Rupture, 
burst like an over-distended bladder, aryl through the 
rent thus made, a large hernia of tlie iris occurs. This of 

particular class of cases is seldom marked by very 
acute symptoms, the chemosis is not a prominent 
feature of the disease, nor is there much purulent dis¬ 
charge from the eye ; but these degenerative changes, 
gradually advancing in the fibrous structure of the 
cornea, indicate a most dangerous state of things when 

N 
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No sooner is the cornea destroyed by any one of tbe 
processes above noticed, than the patient experiences 
the greatest relief; the intra-ocuiar pressure being re¬ 
moved, the pain at once abates, the discharge becomes 
less, and the patient believes that all is going on well, 
whereas, as Mr. Dixon remarks, the surgeon knows 
but too surely that his patient’s sight is lost for ever. 
But, as he further observes, “ as long as any portion 
of the cornea retains its vitality, the case must not be 
abandoned in despair; for if only a small portion, less 
than a quarter of one cornea, can be saved from de¬ 
struction, and its transparency retained, useful sight 
may be eventually gained by, trie operation of making 
an artificial pupil.”* I am, however, able to oiler even 
more substantial consolation than this, and to affirm 
that, even in the worst cases of purulent conjunctivitis, 
destruction of the cornea but rarely occurs, if the treat¬ 
ment I shall presently describe be carefully carried 
out; provided the patient is in pretty good health, and 
is brought under our notice at an early period of the 
disease. 

Subjective Symptoms .— At the commencement of the 
attack, the patient will complain of the affected eye 
itching a good deal, as if sand or dust had got into it; 
but this symptom is of a very transient nature, corre¬ 
sponding to the first stage of the affection, which, as I 
have before remarked, seldom lasts more than'thirty- 
six hours. 

In the second stage the cjiemosis and swelling of the 
lids are often considerable, and the pain is frequently 
very acute, but by no means constantly in proportion 
to the swelling of the parts ; it depends to a great 
extent upon the degree to which the deeper strnctures 
of the eye are involved, and upon the temperament of 
the patient. In all instances, pain in the eye, extend¬ 
ing to the temple, is a constant symptom of severe 
purulent conjunctivitis, and one which the patient is 
sure to bring prominently to onr notice. Tbe pain 
usually increases towards bed-time, and by no means 
disappears when the suppurative stage comes on. In 


* “ A Guide to the Practical Study of 'Diseaeos of the Eyo," 
by J. Dixon, p.- 49. 
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some instances there is a sudden cessation of pain ceases on 
about the tenth day of the disease, but this frequently rupture of 
depends upon perforation of the cornea and the evacua- * e °° Iuea - 
tion of the contents of the eyeball; the moment the 
intra-ocular pressure is removed, the patient ex¬ 
periencing relief. 

The pain of purulent conjunctivitis, however, varies Varies with 
according to the intensity of the disease: where the severity of 
affection is comparatively mild, it may be almost dl8eose ' 
absent, the patient simply complaining of a pricking, 
aching sensation in the eyelids, especially 4he upper 
one. In such cases the external inflammatory action 
has not been sufficiently severe to affect the circulation 
in the choroid, and consequently there is none of that 
implication of the ciliary nerves and intense pain in 
the eye. which is a marked feature of the more severe 
form of the disease.* 

As a general rule, the constitutional disturbance Constitu- 
which occurs in cases of suppurative conjunctivitis is 
of a very trivial character; there may be some amount triilmg. 
of fever present, but it is not a noticeable feature of the 
disease, as it is in diphtheritic conjunctivitis. The 

E atient complains of restlessness and want of sleep, 
ut this is often occasioned by the anxiety of mind and 
the pain from which he suffers. 

In severe cases thjfre is always marked intolerance intolerance 
of light; and although the lids may be so much swollen of light, 
that the patient cannot open them, he still prefers 
being in a dark room, and the moment he is brought 
towards the light there is a gush of tears from be¬ 
tween the lids, and an instantaneous increase of pain 
in the eye. In less severe cases the patient does not 
experience any great uneasiness from a short exposure 
to the light, but always prefers a dark room and the 
exclusion of as much light as possible from his eyes. 

In fact, the physiognomy of a person suffering from a Phygiog- 
bad attack of purulent conjunctivitis, in its second nowy 
stage, is characteristic of the disease^ his face is tj 0 arao eei0 
usually pale, and his countenance indicates pain and 
distress; he is led into your presence by a companion, 
being unable to see; the eyelids are more or less red 
and swollen, their free margins being usually of a 
scarlet colour, and pus is seen oozing from between 

--—j- 

* Middlemore, “ Treatise on Diseases of the Eye,” vol. i. p. 116. 
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them ; the patient holds a handkerchief or his hands 
before his eyes, so as to screen them from the light as 
much as possible. It does not follow that both eyes 
are affected; but the sound one is usually kept closed, 
as exposure to light at once induces pain in the 
diseased organ. 

Prognosis .—In endeavouring to estimate the pro¬ 
bable issue of a case of this kind, the condition of the 
cornea must chiefly engage our attention; if it is bright 
and clear, and no ulceration is going on at its circum¬ 
ference, t^ie patient’s health at the time being good, 
our prognosis may safely be a favourable one. If, on 
the other hand, ulceration has commenced, our opinion 
must be very guarded; and if sloughing of the cornea 
has begun, we can give the patient no reasonable hope 
of recovery; be may regain some amount of sight in 
the diseased eye, but at best it will be very imperfect. 

In forming our prognosis, also, we must constantly 
bear in mind the fact that purulent conjunctivitis is 
very apt to relapse. A patient may apparently be on 
the high road to recovery, when suddenly a return of 
all the worst symptoms takes place, and bis prospects 
of ultimate improvement become very much impaired. 
Even in apparently trivial cases I have seen relapses 
of this kind occurring, which, in spite of my best 
efforts, have terminated in serious damage to the eye. 

The Causes of 1‘undent Conjunctivitis .—This form 
of the disease is due, in by far the majority of cases, 
to contagion; infecting purulent matter from the 
eyes oTaTiothcr person, gonorrhoeal matter, or the un¬ 
healthy secretions from the vagina, are capable among 
other similar agents of inducing purulent conjuncti¬ 
vitis. 

It has been supposed that the disease maybe propa¬ 
gated by means of dried purulent matter floating in 
the air, and becoming deposited on the conjunctiva. 
Insects no doubt may be one means of conveying the 
matter from .the source of infection to the healthy 
eye. 

Treatment of Purulent Conjunctivitis .—In puru¬ 
lent conjunctivitis our main efforts must be directed 
towards the pres ervat ion of the cornea. If the con¬ 
junctivitis were not the cause* of ulceration of the 
cornea, we might very well leave it to itself, hut as it 
is, unless we can reduce the inflammation going on in 
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the raucous membrane, no amount of care and skill 
on our part can insure the safety of the cornea. In 
considering the treatment, therefore, of purulent con¬ 
junctivitis, I would divide the cases into two classes : 
the first to include the milder ones, in which the cases di¬ 
cornea is unaffected; the second, the more severe cases, Tided into 
in which ulceration of the cornea has already begun.* two 0 “ ses< 

1. In the first class of cases, discarding all conside- l. Where 
ration as to the cause of the disease (unless in instances ^f r ^ rI!e * 
arising from the presence of a foreign body in the eye), 
or whether the patient be an infant or an a^al person, 
but distinctly bearing in mind the fact that we are 
now discussing those cases which are not complicated 
with ulceration of the cornea, we should at once order Paint the „ 
a strong solution of nitrate of silver (one drachm to ^ ia J 
three of water) to be painted over the skin of the eye- g ' m ' 
lids. Another, weaker solution (two grains to the 
ounce) should also be prepared, some of which may be Drops of 
dropped into the eye every second hour. These drops Ba £* e 
should be continued for twenty-four hours, and it will ° r cye ‘ 
then be advisable to repaint the eyelids with the strong 
solution of nitrate of silver, and to continue the drops 
until the congestion of the conjunctiva has subsided, 
and the purulent discharge become thinner, and less 
profuse. 

In the majority of cases, it will probably be unneces¬ 
sary to apply the solution of nitrate of silver over the 
skin of the eyelids more than twice, but the instilla¬ 
tion of the drops into the eye should probably be con- The latter 
tinued for a week or ten days ; by that time the active *£ r b ® 
symptoms of the disease will almost invariably have o/bo.^^ 
disappeared (provided the patient has come under our 
treatment at the commencement of the attack), and a 
solution of two grains of sulphate of zinc to an ounce of 
water, to be dropped into the eyes two or three times a 
day, may be substituted for the nitrate of silver lotion. 

It is seldom necessary, however, to use the nitrate of 
silver drops every second hour, as above directed, for 
more than two or three days; after that we may 
generally order it to be dropped into the patient’s eye 
every six hours, and subsequently twice a day. 

In cases of this kind the patient does not usually 


Tyrrell “ On Diseases of the Eye,” voL i. p. 62. 
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suffer from much pain in the eye, and the poppy-head 
fomentation with extract of belladonna smeared over 
the temple will probably relieve any pain that may 
exist; in some cases, however, especially if the patient 
complains of considerable pain in the eye, a few leeches 
applied about an inch from the outer can thus are very 
beneficial. The state of the bowels should be attended 
to, and, as a general rule, a generous dietary allowed. 
Quinine, and a moderate amount of stimulants, are as 
often called for as antiphlogistics; but the state of the 
pulse mu it be our guide in this matter. 

The chief difficulty with which we have to contend, 
in treating the purulent conjunctivitis of infants and 
young children, arises from their resisting our attempts 
to drop the solution of nitrate of silver into the eyes. 
The child’s head must be firmly secured, and the lids 
gently drawn apart, and the lotion having been dropped 
into the eye, the lids may be allowed to close. This 
proceeding should be repeated three or four times, and 
the eyelids then bathed with tepid water, and the 
child allowed to rest for two or three hourB, when the 
lotion will have to be used again in precisely tbe -same 
way, the application being continued night and day, 
until the purulent discharge almost ceases. If it 
should be found more convenient to apply the lotion 
by a small syringe, by all means let an instrument 
of the kind be employed. What we mnst insist on is, 
that the nitrate of silver lotion is thoroughly well 
brought into contact with the inflamed surface of the 
conjunctiva. 

In most cases, if this plan be strictly followed out, 
a very considerable improvement will be quickly 
noticed in the state of the child’s eyes. Within forty- 
eight hours the little patient will begin to open them, 
and bear exposure to the light; the swelling of the lids 
and congestion of the conjunctiva diminish; and we 
may then substitute a solution of sulphate of zinc 
(one grain to "an ounce of water), for the nitrate of 
silver, the lotion being used three times a day. We 
should bear in mind the fact, that a relapse is just as 
likely to occur in this as in any other form of the dis¬ 
ease, and not entirely discontinue the use of the sul¬ 
phate of zinc lotion until the child haB perfectly re¬ 
covered ; and should a relapse occur at any time, and 
the discharge become purulent, we mnst resume the 
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nitrate of silver solution, which is almost a specific in 
cases of this kind if properly applied. 

As an illustration oi the plan of treatment here 
recommended, in cases of purulent conjunctivitis in 
which the cornea is unaffected, I may quote the follow¬ 
ing history from my case-book :— 

October 11th: ’K., aged twenty-five, a healthy-look- Cask. 
ing woman, states that up to within the last four days Acute 
she had been in perfect health, and haB never had any- secession, 
thing the matter with her eyes. The present attack 
came on some four days ago ; the right eye commenced 
watering and itching a good deal, and the following Redness 
morning it was red, painful, and swollen ; in fact, in 
much the same state as it is now. *' 

Towards the evening of the second day from the 
commencement of the affection, she came to the hos¬ 
pital for relief. I found the eyelids, especially the 
upper ones, considerably swollen ; their margins were 
covered with pus, which was oozing from the inner Purulent 
corners of the eyes. On everting the eyelids, the con- discharge, 
junetiva in either eye was found to be of a uniformly 
deep scarlet colour and swollen, the villi prominent, 
and looking like granulations. There were numerous 
spots of ecchymosis on the surface of the conjunctiva, 
it was also chemosed, and slightly overlapping the 
margin of the cornea; the cornea, however, in both 
eyes was healthy, with the exception of a narrow rim com- 
of superficial ulceration near the superior margin of mcncing 
the right one. ulcerat.on. 

The patient complained of pain in the eyes, which P»in. 
increased towards morning; it extended to her temples, 
but was not sufficiently severe to keep her awake 
during the night. She had no fever or constitutional 
symptoms: bowels regular; appetite good. It ap¬ 
peared certain that she had not been suffering from 
gonorrhoea, nor, as far as we could ascertain, had 
she been exposed to the influence of any contagious 
matter. 

Ordered, at 7 a.m., to bathe the eyes constantly in Are. nit. 
tepid water; a strong solution of nitrate of silver 
in water to be painted over both eyelids, and a solu- conjunc¬ 
tion of three grains of nitrate of silver to the ounce of tiv *. 
water to be dropped into the eye every second hour. 

Full diet. 

These orders were strictly carried out, and on the 
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following day, the 13th of October, I found the swell¬ 
ing of the eyelids much reduced, the conjunctiva ap¬ 
parently in the same condition; hut as the eyes had 
been kept perfectly clean, I was unable to judge of the 
amount of purulent secretion. The lids were again 
painted over with the Btrong nitrate of silver solution, 
and in fact the treatment of the previous day was 
continued. 

On the 14th I found a marked improvement in the 
eyes; the swelling of the lids was much diminished, 
the patient could open them, and did not suffer from 
intolerance of light; the cheinosis waB almost gone, 
and the narrow nicer in the upper part of the right 
cornea was covered with vessels. I ordered the lotion 
to be applied every six hours, the nitrate of silver to 
the lids to be discontinued On the following day, the 
improvement continuing, I diminished the strength of 
the drops to one grain of nitrate of silver to an ounce 
of water, and it was employed less frequently. The 
patient recovered without a relapse, and was pro¬ 
nounced cured twenty days after she first came to the 
hospital. 

In some cases, circumstances may render it impos¬ 
sible for us to depend on tbe nitrate of silver lotion 
being regularly and effectually dropped into the eye, 
and we may then order four grains of the sulphate of 
alum to an ounce of water to be injected between the 
eyelids with a small glass syringe, every thirty minutes 
during tbe day, and two to three times during the 
night. 

2. I now proceed to consider the treatment of the 
second clasB of cases—that is, those in which the 
cornea has become implicated, either during, or prior 
to tbe commencement of onr attendance on the pa¬ 
tient. It consists in applying, caustic to the surface 
of the palpebral conjunctiva and semilunar folds: 
there is no necessity for touching the orbital mucous 
membrane. 

With regard to the caustic to be used in cases of 
this kind, solid nitrate of silver should never be em¬ 
ployed, but a pencil, composed of equal parts of nitrate 
of silver and nitrate of potash, or of one of nitrate of 
Bilver and two of nitrate of potash. A pencil of this 
kind is easily prepared by fusing the proper propor¬ 
tions of the salts together, and allowing the fluid mix- 



PURULENT CONJUNCTIVITIS. 


185 


taro to run into a fine glass tube: it solidifies imme- its »d- 
diately, and is then fit for use. The reason why we vantages, 
employ a dilute caustic pencil in these cases is, that 
our object is simply to destroy the epithelial layers of 
the conjunctiva, and not to cause sloughing of its 
connective tissue, which pure nitrate of silver might 
do, and thus lead to the formation of a conjunctival 
cicatrix, and very probably contraction of the mucous 
membrane. The rough surface thus formed would be 
likely to keep up irritation in the part, and by con¬ 
stantly rubbing against the cornea, ultimately induce 
opacity. The cornea, however, is hardly likely to 
escape immediate destruction if solid nitrate of silver 
is applied to its surface. 

Many patients suffering from purulent conjunctivitis 
become nervous and irritable; they cannot and will 
not bear much increased pain, and under these circum¬ 
stances it is sometimes advisable to let them inhale a 
little ether before applying caustic to the surface of 
the conjunctiva; under any circumstances the patient Method of 
should be seated or laid on his back before a window, so 
that the intiamed eye may be thoroughly illuminated; 
the lower lid is then to be carefully and fully everted, 
the conjunctiva being wiped dry with a bit of linen rag, 
and the caustic pencil is to be applied over the entire 
surface of the palpebral mucous membrane, particu¬ 
larly over the tarso-orbital fold. The instant the 
caustic has been applied, a white film forms over the 
part, and as soon as this appears, an assistant should 
drop a little cold water over the everted lid, so as to 
decompose and wash away any excess of nitrate of 
silver that may be present. The lower lid may then 
be returned to its normal position, and the upper one 
treated in precisely the same way. When the latter 
is much swollen, we shall experience considerable diffi¬ 
culty in smearing the upper tarso-orbital fold of the 
conjunctiva; it is absolutely necessary, however, that Application 
the whole of this portion of the mucous membrane, as i>? 
well as the semilunar folds, should be brought in con- thorou e b . 
tact with the caustic pencil. 

A pencil of nitrate of silver, applied in the way Discharge 
above described to the surface of the conjunctiva, at lessened by 
once destroys its epithelial layers, from which the 1 6 caustl °* 
purulen-E^dtscharge is produced; so that, until the 
epithelium has re-formed, the discharge from the in- 
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flamed eye will diminish very perceptibly. The length 
of time necessary for completing these changes varies 
under different circumstances, but, as a general rule, 
new layers of cells will have replaced those we have 
destroyed in about twenty-four hours, and with their 
growth the purulent discharge from the eye will return. 
This will be the sign for the necessity of a re-applica¬ 
tion of the caustic; in fact, as soon as the pus again 
ap] tears after our first application, whether it be in 
twelve, twenty-four, or thirty-six hours, so Boon must 
we re-appfy the caustic, in precisely the same way aB 
I have just described; but a somewhat weaker pencil, 
composed of one part of nitrate of silver, and three of 
nitrate of potash, will, as a general rule, be sufficiently 
strong after the first application. It may be necessary 
to continue this treatment for five or six days, before 
the excessive action going on in the inflamed conjunc¬ 
tiva will have been overcome, and the purulent dis¬ 
charge cease ; but, as a general rule, after each appli¬ 
cation of the caustic, the pus will take a longer time 
to form, and will ultimately disappear altogether. 

M. Wecker’s explanation of the action of the caustic 
is, that the hyper-action going on in the part is caused 
by the sluggish circulation of the blood through the 
vessels of the inflamed tissue; the application of 
nitrate of silver by altering this abnormal action 
causes the stream of blood to pass more rapidly 
through the part, and thus improves the circum¬ 
stances of the tissues so far as their nutrition is con¬ 
cerned. To keep up this action of the caustic, he 
advises the application of cold compresses to the eye¬ 
lids immediately after the cauterization. The com¬ 
presses should be continued, if possible, without inter¬ 
mission, for they not only prevent the vessels from 
again dilating, but they wash away the abnormal secre¬ 
tion, and thus keep the eye perfectly clean—a most 
important point to attend to in such cases. The cold 
compress may*be made by taking pledgets of lint suffi¬ 
ciently large to cover the eyelids, which should be laid 
on a lump of ice until quite cold, they must then be 
placed on the lid, and changed when they become in 
the least warm. Pledgets of this kind should be kept 
on the ice in rotation, so as to maintain a constant 
cold surface to the inflamed eyelid. The congestion 
being thus temporarily overcome, a more rapid circu- 
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lation of blood takes place through the vessels, the 
nutrition of the parts is re-established, and the vessels 
are then more likely to retain their normal calibre, the 
healthy blood acting as a stimulant to their contractile 
tissue. 

There is no necessity for syringing out the eye in Syringing 
order that we may keep it clean : it is quite sufficient nee e88 ‘ 
to evert the lids slightly, and allow a little cold water 
to trickle into the eye, from time to time. 

M. Wecker insists upon the importance of attending 
to the foregoing rules with regard to the ns# of nitrate Reoapitula- 
of silver, which I shall therefore briefly recapitulate. t,on ‘ 

It should never be employed until suppuration has com¬ 
menced, otherwise it may do positive harm. Having 
applied it, wait before using it again, till the whole 
of the deposit which it has formed on the surface of 
the conjunctiva has disappeared, and suppuration has 
been re-established ; if this is not done, we shall apply 
the caustic to the denuded basement membrane, which 
will be likely to damage this delicate structure, and 
the connective tissue beneath it, and would be followed 
by the formation of cicatrices, and a permanently 
rough state of the conjunctiva. As I before observed, 
our only guide as to tho frequency-with which the 
cauterization should be employed is the appearance of 
the mucous membrane : as soon as pus re-forms wo 
may be sure that the epithelium has been reproduced, 
and may therefore with safety resume the use of the 
diluted pencil. If these rules are attended to, there is no 
fear of our cauterizing an eye affected with diphtheritic 
conjunctivitis in its early stages, or of any other of 
those mishaps taking place, a combination of which 
has thrown even this sovereign remedy into disrepute 
with some surgeons. 

With regard to the management of the orbital con¬ 
junctiva, which has been left untouched by the nitrate The or- 
of silver, but which is swollen and probably overlap- bjt'jj cop¬ 
ping the cornea, it is advisable to make four or five ihoui'dha 
incisions through the mucous membrane,""radiating deeply 
from its chemosed portion, which overlaps the cornea, molBed - 
outwards as far as the eyelids.* I would make at least 


* Lectures “ On Diseases of the Eye,” by J. Morgan. 2nd 
edit. p. 72. 
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four such deep incisions down to the sclerotic: they 
should be made with a cataract knife, or some such 
sharp-edged instrument, so as not to lacerate the tis¬ 
sues. There can, I think, bo no doubt that, by cutting 
through the swollen conjunctiva in this way, we relieve 
the pressure which the chemosis exerts upon the deeper 
layer of vessels," and thus give the cornea a chance of 
receiving sufficient nourishment to keep it alive. The 
only objection advanced against these deep incisions 
is, that in healing four cicatrices must be left in the 
conjunctive. I do not, however, regard this objection 
as of any moment, when placed in opposition to the 
fact, that by this means we may do much towards pre¬ 
serving the integrity of the cornea, which is probably 
threatened with immediate destruction. 

1 am no advocate, however, for repeated and nume¬ 
rous incisions through the ehemosed conjunctiva; the 
operation should be performed as I have described, 
and as it is our object to relieve the congested vessels, 
we must encourage the bleeding from the wounds 
which we have made by keeping the lids open, and 
bathing the parts with warm water for ten minutes or 
so. If we allow the lids to close immediately after 
the conjunctiva has been incised, clots of blood form 
beneath them, and the pressure which these exert on 
the vessels stops the haemorrhage, and defeats the 
principal object which we had in view in making the 
incisions. These clots must therefore be prevented 
from forming for the space of about ten minutes ; the 
lids may then he closed, and the cold water compress 
applied. 

It will seldom be advisable to repeat these deep in¬ 
cisions into the mucous membrane, but after the pal¬ 
pebral conjunctiva has been smeared over with the 
caustic pencil, we may perhaps scarify the ehemosed 
orbital mucous membrane, making superficial incisions 
in all directions, and then endeavour to excite haemor¬ 
rhage from the divided vessels, by the application of 
warm fomentations. 

With regard to the state of the cornea and its treat¬ 
ment, we must in the first place make a thorough 
examination of the part, and its condition cannot he too 
carefully considered; for upon this inspection, and 
upon the treatment it suggests, the patient’s sight in 
many cases depends. 
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The danger which we have to fear, if perforation of Danger of 
the cornea takes place, is that opacity will ensue, or a i’.^ ,ora - 
staphyloma of the iris occur, the elastic structures tlon ‘ 
behind the iris pushing it through the opening in the 
cornea, and when in this position, preventing its return 
to its normal situation in the anterior chamber. 


In cases where a portion of the cornea is so far do- Paracen- 
stroyed by ulceration, that its posterior elastic lamina ,esi " ° r 
alone remains intact, it may happen, at any moment, * 
that this delicate structure will be burst open by the 
distending force behind it; we should thereflpre relieve 
the intra-ocular pressure by puncturing the cornea 
with a needle, and allowing the aqueous to escape. 

This little operation of paracentesis of the cornea, 
under these circumstances, is often attended with the Relieves 
happiest results : it not only prevents the formation tension 01 ** 
of a staphyloma, but, by diminishing the intra-ocular 
pressure, it relieves the tension of the eyeball, and 
lienee also the ciliary neurosis from which the patient 
often suffers to an intense degree. I believe I am and pain, 
tolerably safe in saying, that we are far more likely 
to err on the side of non-interference, than we are to 
open the cornea too often under these circumstances. 


The pum-ture through the cornea should be made near 
its junction with the sclerotic, and the point of a broad 
needle must only be allowed just to enter the anterior 
chamber, otherwise the lens may be injured; but 
beyond this caution, which is not peculiar to these Precaution 
cases, no particular rules are necessary for this opera- tt9t »iens. 
tion. It is by no means always sufficient to perform Repetition 
paracentesis once, in the treatment of a case of this ° l>unc ure ' 
kind; the puueture made in the cornea heals within 
twenty-four hours, and the aqueous humour rapidly 
re-forms, so that it will very probably be necessary 
to open the cornea a second, or even a third time. 

To sum up then: in the majority of cases of the Summary 
class we are now considering, we shall have—1st, to ° flocal 
make a thorough examination of the eye, and should trea “'**' 
we find the cornea ulcerated, we must 2ndly, apply a 
pencil of dilute caustic to the palpebral mucous mem¬ 
brane and semilunar folds; hrclly, incise or scarify the 
orbital conjunctiva ; and 4thly, puncture the cornea, if 
we find that one or more deep ulcers exist, hut have not 
yet eaten through it. Lastly, if the eyelids are swollen, 
it is of the greatest importance to paint the skin over 
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them with a saturated solution of nitrate of silver. 
Cold compresses may then be applied to the eye. 

We have still, however, one important adjunct to 
our treatment, and that is the instillation of a solution 
of atropine {one grain to a drachm of water) into the 
eye ; these drops may be applied every six hours. The 
object of this treatment is to paralyse the intra-ocular 
nerves, together with those supplying the cornea, and 
by relieving the tension of the ciliary muscle and 
cornea, to lessen the chances of the latter giving way, 
if partially destroyed by ulceration. The iris also 
being retracted when under the influence of atropine, 
its vessels are somewhat empty, and less aqueous 
humour will therefore be secreted, so that the internal 
pressure will be reduced ; moreover, if the cornea, gives 
way, the iris is less likely to be forced through the 
opening, than if it be allowed to remain in its normal 
position in the anterior chamber. 

The above may be considered as the special and 
necessary treatment for cases of purulent conjuncti¬ 
vitis, complicated with lesion of the cornea. We may 
now consider one or two points bearing on the general 
treatment of such cases, whether complicated with 
ulceration or not; and probably one of the most impor¬ 
tant circumstances to attend to is the protection of the 
sound eye, if only one is affected, since the purulent 
secretion from the diseased eye is very apt to get into 
the sound one, and induce a similar disease. If, there¬ 
fore, we can protect the sound eye by a pad of cotton 
wool and a bandage, we shall be doing the patient most 
valuable service. The patient himself will readily 
understand the advantage of this proceeding, and 
submit to the trifling discomfort of having his sound 
eye closed, so as to protect it from purulent infec¬ 
tion. 

The pain from which many patients suffer in this 
disease may be relieved by the application of the 
extract- of belWlonna over the forehead, and the 
administration of chloral. We shall often have to 
use the latter drug in full doses at bed-time, for it is 
then that the pain generally increases, and prevents 
the patient from sleeping. 

With regard to the application of leeches, I would 
simply say, that in a case of purulent conjunctivitis, 
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occurring in a plethoric individual, by all means apply 
six or eight leeches to the temples. But, on the other 
hand, no more dangerous rule can be laid down than 
that, because a person is suffering from pain and pu¬ 
rulent conjunctivitis, leeches are to be applied in an 
indiscriminate manner. My own experience would 
lead me almost to reverse this rule, but in practice it !>f deple- 6 
will be found impossible to lay down any invariable tivea. 
directions on the subject. It would be as absurd to 
deplete a weak, anxious, and an ramie patient labouring 
under purulent conjunctivitis, as it would be^o abstain 
from the practice in all cases : our common sense must 
guide us in the matter. 

Ho far, however, from leeches being always useful in Stimulants 
purulent conjunctivitis, I am inclined to think that tOQ10S - 
stimulants are more often required; rum mixture, with 
quinine and morphia, being frequently called for, to¬ 
gether with a generous diet; the state of the patient's 
pulse will be our best guide as to the extent to which 
this practice should be carried. In many cases the in¬ 
fusion of bark with ammonia will prove of the greatest 
benefit: should it seem to increase the pain in the eye, 
it may be discontinued, but if it has no such effect, it 
is more than probable that the patient will improve 
under its use. 

1 have before remarked that, as a general rule, puru- Dmpho- 
leut conjunctivitis is not accompanied by any marked , reti ™ «nd 
constitutional symptoms. Should the patient be fever¬ 
ish, diaphoretics will be useful, and, under any circum¬ 
stances, we must be careful to regulate the action of 
the bowels with mild laxatives if necessary. But as 
purulent conjunctivitis has nothing to do with a 
faulty state of the liver or stomach, we should not 
launch out at random with purgatives or drugs of this 
description, in the hope of improving the state of the 
secretions—as the phrase is. These drugs are beneficial 
when called for, but, as a general rule, are harmful in 
the class of cases now under our consideration. 

• With regard to the use of mercury in the treatment Mercury 
of this disease, without entering upon any discussion worthless, 
of the reputed power of this drug to cat short the in¬ 
flammatory process, I am bound to observe that in 
cases of suppurative conjunctivitis I should never 
dream of ordering its administration. 

Pure air, the best of all tonics, must, if possible, be Pure air. 
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obtained; and all unnecessary confinement to bed, or 
to one room, be avoided. 

We cannot too strongly insist upon the enforcement 
of absolute cleanliness, and. as far as possible, segrega¬ 
tion, among patients suffering from purulent conjunc¬ 
tivitis. The attendants must be strictly warned as to 
the danger they run from contact with the purulent 
discharges. Cases of purulent conjunctivitis should 
not be admitted into a general hospital, unless they 
can be isolated ; and the strictest orders should then 
be given, Jthat the dressings or rags employed should 
be burnt after use. Washing utensils, and in fact 
everything brought in contact with the patient, should 
be retained for his special use. If purulent conjuncti- 
■ vitis should affect a child at school, he should imme¬ 
diately he separated from his playfellows; and the same 
remark applies to soldiers, and, in fact, to collections 
of individuals, whether in families, schools, regiments, 
or any other condition of society. 

Diphtheritic: Conjunctivitis. —This is, at present, a 
comparatively rare form of disease in this country.* 
In some parts of Germany, however, the havoc 
which diphtheritic conjunctivitis commits among the 
lower classes is fearful, for when once a patient has 
been attacked with it, liis chances of recovering his 
sight are even less promising than in cases of puru¬ 
lent conjunctivitis ; the truth being that the affection 
of the conjunctiva is simply a local manifestation of a 
more general, and very grave form of disease, in which 
any inllaimnatory affection of the mucous membrane is 
apt to assume tlie unhealthy and dangerous type which 
is characteristic of the malady. 

Unless, therefore, diphtheria be endemic, wo are 
hardly likely to meet with instances of this kind of 
conjunctivitis; but, on the other hand, in districts 
where it prevails, if a person be susceptible of its in¬ 
fluence, any cspise inducing local irritation in the con¬ 
junctiva may give rise to the disease. In this way, the 
discharge from the eye of a patient suffering from pu- 

* Soe “Maladies des Yeux," par M. Wccker, vol. 1. p. 70; 
Cyprien Raynaud, “Thesis,” Paris, 1800; “ Lelirbuch der 
l’raktischen A ugenhoilkund®,” von K. Stellwag von Clarion, 
p. 378, 1864, Wiou. 
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rulent conjunctivitis, may be said to produce the diph¬ 
theritic form of the disease’. 

Pathology and Symptoms .—If we bear in mind the 
characteristic features of diphtheria in other situations, 
we shall readily comprehend the nature of the pheno¬ 
mena induced when it attacks the conjunctiva. The 
same tendency manifests itself here, as in the mucous 
membrane of the fauces and other parts of the body, 
for a fibrinous formation to occur, not only on the sur¬ 
face, but also in the connective tissue of the mucous 
membrane; the eyelids become swollen, Igard, and 
brawny, so that it is with difficulty they can be 
everted, or, in many cases, even separated from one 
another, and in attempting to drag them apart we 
often put the patient to very great pain. 

On examining the conjunctiva, we shall find it of a 
buff tint, streaked here; and there with a reddish 
coloration, the inner surface of tlio lids presenting a 
mottled appearance. This arises from the buff-coloured 
fibrinous formations which infiltrate the part, exerting 
pressure on the vessels and stopping the circulation 
through their smaller branches ; some of the larger 
vessels remain patent, while others give way, and their 
altered contents, staining the fibrinous formation 
around them, produce the mottled appearance re¬ 
ferred to. 

The contrast, therefore, between the condition of 
the mucous membrane of the lids, in this the first 
stage of diphtheria, and that of purulent conjuncti¬ 
vitis, is very marked: in the latter, the mucous mem¬ 
brane is swollen, and of a uniformly deep scarlet colour, 
with spots of ecchymosis scattered over its surface, the 
enlarged and prominent villi giving it almost tin; ap¬ 
pearance of a granulating sore; whereas in diphtheritic 
conjunctivitis the mucous membrane is of a huff or 
drab colour, comparatively smooth, mottled over with 
‘superficial patches of exudation and extravasated 
blood, and a few large and contorted vessels are usually 
seen on its surface. 

If we attempt to remove any of this fibrinous for¬ 
mation, we shall find that it adheres firmly to the 
conjunctiva; we may detach it, but it breaks away 
in shreds, and from the jagged surface of the wound 
which is left, a bloody, serou* fluid oozes away ; the 
formation, in fact, is by no means limited to the 
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surface of the conjunctiva, but exists principal]}’ in the 
sub-mucous connective tissue. 

The changes and appearance of the conjunctiva above 
described are not confined to the eyelids; the same con¬ 
dition exists in the mucous membrane covering the 
sclerotic, the fibrinous formation infiltrating the con¬ 
junctiva throughout the whole of its extent, and too 
often extending to the cornea. 

The period, during which the formation is being 
produced in the connective tissue, may be considered 
as the jimt stage of diphtheritic conjunctivitis; it 
usually lasts about six days, and is accompanied with 
fever and great pain in the eyes, extending to the 
temples and head ; this pain is terribly increased if 
we attempt to open the eyelids, which are swollen and 
of brawny hardness. The temperature of the part is 
sensibly increased. The secretion at this period is 
scanty and serous. Asa general rule, both eyes are 
affected, the disease being, as 1 before remarked, a 
local manifestation of a general disorder. 

The second stage. is one of reaction, degenerative 
changes taking place in the fibrinous exudations, which 
become softened and broken down. The detritus thus 
produced, together with pus cells from the connective 
tissue, and disintegrated blood corpuscles, are thrown 
off from the surface of the conjunctiva as a bloody, 
purulent discharge, containing shreds of fibrinous sub¬ 
stance, supposed to have very irritating properties. 
The appearance of the everted lids is now completely 
altered, and nearly approaches that of the second stage 
of purulent conjunctivitis. The vessels are dilated and 
turgid witli blood, the surface scarlet, but still pre¬ 
senting some patches of yellow exudation; the dis¬ 
charge is abundant. The patieut is now almost free 
from pain. 

The second stage varies in its duration, in proportion 
to the amount and depth of the primary cronpy infil¬ 
tration : if this has been great, the suppurative stage 
will he prolonged, and the reverse if it is scanty or 
superficial. 

In the third stage of the disease the inflammatory 
action subsides, and the effects of the previous changes 
which have taken place in the conjunctiva become 
apparent. Of these, the destruction of the sub-con¬ 
junctival tissues, consequent on the deleterious in- 
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fluences exercised by the fibrinous formation on the 
part, is most obvious; and in the reparation of the 
damage thus done, cicatrices are formed, which, in con¬ 
tracting, press upon and obstruct the few remaining 
vessels of the conjunctiva, so that the mucous mem¬ 
brane may at length be entirely destroyed, and re¬ 
placed by white, glistening, cicatricial tissue. The 
duration of this stage will vary with the amount of 
destruction already effected, but, like most reparative 
processes, it is usually prolonged. 

Diai/nonis. —M. Wecker states that the Severity of Diugno*\». 
the three stages of diphtheritic conjunctivitis varies in 
different individuals, and that if the first stage runs a 
rapid course, the case may be mistaken for one of 

E undent conjunctivitis; with regard to treatment, Muder 
owever, no danger would arise even if a mistake of forms 
this kind were to occur, for a solution of nitrate of m,atakea - 
silver, or the dilute caustic pencil, would be the agents 
upou which we should rely under any circumstances. 

It is hardly necessary to mention that eases of 
diphtheritic conjunctivitis are not to be mistaken for 
cases of conjunctivitis occurring among people in a low Con¬ 
state of health, on whose conjunctivas false membranes jnnetivitis 
are apt to form ; for beyond a somewhat similar up- 98 

pearance of the parts at first sight, there is no analogy b runes, 
whatever between the two forms of disease. These 
false membranes may be readily detached from the 
surface of the conjunctiva, the mucous membrane ap¬ 
pearing of a florid red colour beneath them, whereas 
in diphtheritic conjunctivitis we can only detach broken 
shreds of the fibrinous exudation, the surface of the 
wound presenting a yellow granular appearance!, from 
which a yellowish-red serous fluid exudes. 

('ounplirations and ltmult*. —-Asin suppurative, so in Dancers 
diphtheritic conjunctivitis, it is the structural changes to the 
to which the cornea is liable which render the disease corneft - 
so dangerous to the patient's sight; and, unfortunately, 
the virulent character of the affection too often defeats 
all our attempts to save the eye. 

The danger to the cornea is twofold: First* the 
fibrinous exudation may infiltrate its laminated struc¬ 
ture, and in degenerating, completely destroy it. Thus Total de- 
we sometimes find, on opening the lids of a person Btruction > 
suffering from this affection, that the cornea is of a 
yellowish-grey colour, owing to this infiltration of its 
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tissue; and when the second stage of the disease is 
established, the cornea appears to break down en masse 
with the exudative material, a large staphyloma re¬ 
sulting. In other cases a deep circumferential ulcer 
may be seen surrounding the cornea,—a most dangerous 
symptom in this disease, for in spite of all our care the 
ulcer generally spreads rapidly, a few hours often 
sufficing to complete the mischief, and the cornea 
giving way, the eye is destroyed. This ulcerative 
process is sometimes peculiarly treacherous: the 
cornea atdirst looks hazy, as if affected with keratitis ; 
this condition having lasted for a few days, the anterior 
and middle layers become disintegrated and destroyed. 
On examining the eye, at first sight the cornea may 
appear bright and clear; a closer observation, however, 
will convince us of the fact, that the posterior elastic 
lamina alone remains intact, and is bulged forward 
from the pressure of the aqueous fluid behind it; nor 
can it stand this tension long ; it is almost certain to 
burst open, and tlicn the lens, the aqueous humour, 
and a portion of the iris are protruded through the 
wound. 

Secondly, if the patient escapes these evils, and the 
cornea is not destroyed during the active stages of the 
disease, it may still suffer at a later period ; the rough 
cicatrices which form during the third stage, and at 
length replace the palpebral conjunctiva, by con¬ 
stantly rubbing against the surface of the cornea, in¬ 
duce opacity of its structure, and ultimately loss of 
sight. Nor does this complete the list of misfortunes, 
for in course of time the cicatrices contract', and in con¬ 
tracting they shorten and displace the ciliary margin 
of the lid, inducing a moat obstinate form of entropium. 
Lastly, in the reparative process, the opposed surfaces 
of the palpebral and ocular portions of the conjunctiva 
are apt to become adherent, and the conjunctival sac 
obliterated. 

Pro<j>u>sLs.~v From the foregoing account, it is evi¬ 
dent that a favourable termination eau rarely be looked 
for. If, then, the first stage has been severe, we can¬ 
not but be extremely anxious as to the result; disor¬ 
ganization of the cornea is almost sure to occur, and 
we must frame our opinion accordingly. Even in ap¬ 
parently mild eases, our prognosis must be very 
guarded, for, like purulent conjunctivitis, the disease 
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subject, to relapses, and a case which at first ap¬ 
peared favourable may be less so afterwards. 

ItecapiJ ulaiion .—Before leaving the subject, I will Reonpitu- 
briefiy recapitulate the symptoms of diphtheritic con- gy'^ptoms. 
junctivitis. It may be divided into three stages: in 
the first, fibrinous formation occurs; in the second, 
this is broken rip and removed ; and in the third and 
last stage, cicatrization and reparation of the damaged 
conjunctiva take place. 

The first stage may last from five to ten days ; it is 
usually accompanied with fever, and the patient suffers 
great pain in the eye and neighbouring parts; the 
swelling of the lids is of brawny hardness. On sepa¬ 
rating them, the conjunctiva will be found of a pale 
yellow or buff' colour, with a few distended vessels 
coursing over it, and here and there some spots of 
ecchymosis may be seen ; a yellowish serous fluid, 
sometimes streaked with blood, exudes from the surface. 

The cornea, in the majority of cases, will be found to 
be more or less opaque, as if stained with a solution of 
carbonate of lead. 

The second, or suppurative stage of the disease, is of 
variable duration. The patient is now almost free from 
pain, but the discharge is often very profuse, and pours 
away from the eye directly the lids are open. It has 
assumed a purulent character, being, in fact, a mixture 
of pus, disintegrated diphtheritic formation, and blood. 

The conjunctiva is swollen and of a bright red colour, 
but scattered patches may still be seen. It is in this 
stage of the. disease that we may expect to find rapid 
and destructive changes going on in the cornea ; it may 
apjKMir bright and clear to a superficial observer, but 
the appearance may be delusive, and destruction far 
advancisd. In some cases, suppuration having com¬ 
menced, the cornea looks somewhat like a piece of 
moist wash-leather; in others, deep and rapidly ex¬ 
tending ulceration may be going on at the margin. It 
is very seldom that the cornea is found in a normal 
condition throughout the suppurative stage of the 
disease. 

The third stage of diphtheritic conjunctivitis consists 
in the formation of cicatricial tissue, by which the 
mucous membrane is replaced. As, therefore, the vas¬ 
cularity of the second stage of the disease gradually 
subsides, and the discharge ceases, the inner surface 
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of the lids assumes a glistening, white, and puckered 
aspect. This new tissue is very apt to contract and 
produce entropium; and the rough surface which it 
constantly opposes to the cornea generally gives rise to 
opacity; so that supposing the cornea has escaped un¬ 
injured through the second stage of the disease, the 
patient will now be in imminent danger of losing his 
Bight from these secondary changes. 

Onuses of Diphtheritic Conjunctivitis. —The causes 
which give rise to this form of conjunctivitis are doubt¬ 
less thoseiocal influences, whatever they may bo, which 
engender or rather favour the growth of the eontagium 
which causes diphtheria. It is met with in districts 
where diphtheria is endemic ; and the disease has been 
known to spread from the conjunctiva to the nares, 
mouth, and throat. On the other hand, it is equally 
certain that the secretion from a mucous membrane 
attacked by diphtheria, is capable of propagating a 
similar form of disease in an otherwise healthy eye; it 
is, in fact, a highly contagious affection, and hence 
arises the necessity for taking every precaution to pre¬ 
vent the discharge spreading from a diseased to a 
healthy eye. 

Diphtheritic conjunctivitis is most apt to occur 
among children under eight years of age, and in the 
majority of instances both eyes are affected. 

Treatment of JHphtheritie Conjunctivitis. —Diph¬ 
theritic conjunctivitis being a local manifestation of a 
very intractable form of disease, it is almost impossible 
effectually to ward off the injurious consequences which 
too often follow its invasion. 

Some German practitioners advocate an antiphlo¬ 
gistic plan of treatment proportioned to the sthenic 
character of the affection—namely, the energetic appli¬ 
cation of cold to the part, extensive local bleedings, and 
the severest antiphlogistic regimen. Others would 
add the administration of mercury in large and re¬ 
peated doses, bo as to bring the patient under the 
influenced' this drug as speedily as possible; calomel 
and mercurial inunction are, in fa;t, recommended ad 
libitum, and appear to be the means upon which they 
chiefly rely to stay the progress of the disease. They 
have oeen closely followed by other continental practi¬ 
tioners : thus, in the first stage of diphtheritic conjunc¬ 
tivitis, M. Wecker employs cold water compresses to 
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the lids, and he also recommends the application of 
leeches to the temples; hut above all things he insists 
on the administration of calomel every two hours. As 
soon as the patient is salivated, he affirms that the 
conjunctiva loses its buff-grey appearance, the second 
stage of the disease being speedily established. He 
speaks favourably, also, of the effects of tartar emetic 
in relieving the feverish symptoms.* 

Certainly, as our continental brethren have had the 
most experience in diphtheritic conjunctivitis, these 
methods of treatment demand our careful^considera¬ 
tion, but my own experience would dispose me to Emcacy 
adopt a very different method, and one which has been doubtful, 
very generally sanctioned both in England and America 
in the treatment of diphtheria.')* I rely more upon 
large doses of the sesquiehloride of iron, combined with Tr. ferri 
chlorate of potash, than on any other drugs, in the , 
first stage of the disease : thirty drops of the tincture ° ’ c >r ’ 
of the former, together with twenty grains of the 
chlorate of potash, may be administered every three 
hours, and this in spite of the fever which generally 
attends the outset of the affection. The state of the 
bowels must he attended to; hot baths at bedtime 
often induce perspiration and quiet the patient. As 
a general rule, a lowering plan of treatment is to be 
avoided; on the other hand, soup and a generous. Nutrients, 
though non-stimulating dietary are demanded. Mor- 


• T)r. Pageusteoher reports on fourteen cases treated “by 
scarilieations and the energetic application of cold in the diph¬ 
theritic, caustics an 1 atropine in lho secreting, singes. Six did 
badly, the. rest were more or less benefited.”— Ophthalmic. 
Jleritn\ vol. i. p. 100. 

Professor S tell wag, while fully adopting the antiphlogistic 
method in the active stages of the disease, rejects mercury and 
other reputed anliptastics as “absolutely and certainly ineffi¬ 
cacious.” " " 

_ See also Ophthalmic Hosjiital Reports , vol. v. p. 3G3, where the 
disease is reported to have advanced rapidly, in spite of 
calomel. 

t The American editors of Professor Stellwag’s work observe : 
“ The accepted general treatment in the United Sates for diph¬ 
theria in any form is the administration of iron and nutrients, 
e.g., beef-tea, until the patient has rallied from the depression 
caused by the disease. We suppose this is as applicable in 
diphtheritic conjunctivitis as in any other form of this blood 
disease.”— p. 325. 
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phia or chloral should be given in sufficient doses at 
bedtime to procure the patient sleep during the night. 

With regard to the local treatment, caustic should 
not be used in the first stage of the disease, for the cir¬ 
culation in the conjunctival vessels is already impeded 
by the fibrinous formation surrounding them, and 
caustic would simply intensify this condition; in fact, 
we shall in these cases, as in all other forms of con¬ 
junctivitis, do well to remember the formula already 
laid down on this subject. Caustic is not, as a rule, to 
be employed unless a purulent discharge exists. 

When once the purulent discharge has commenced, 
and the conjunctiva become red and vascular, the local 
treatment must be altered, and conducted upon pre¬ 
cisely the same principles as I have described for 
the treatment of purulent conjunctivitis. A solu¬ 
tion of five grains of nitrate of Bilver to an ounce of 
water should be dropped into the eye frequently, in 
cases where there is no ulceration of the cornea, but 
when ulceration has commenced, the dilute caustic 
pencil must be applied carefully to the tarsal con¬ 
junctiva, together with cold compresses over the lids, 
the eye being kept scrupulously clean. We should re¬ 
member always that the discharge is not only con¬ 
tagious, but appears to possess irritating properties, 
and consequently to keep up the diseased action, if 
allowed to remain in contact with the eye. The general 
treatment will still consist in giving tincture of iron 
and chlorate of potash, morphia, and hot baths. 

In the third stage of the disease very little can be 
done, beyond ordering the patient a mild astringent 
lotion to be used twice a day, and bathing the eyes 
frequently in tepid water. We cannot prevent the for¬ 
mation and contraction of the cicatrices, which are 
unfortunately the natural consequence of the loss of 
tissue, following the previous destructive action of the 
disease. 

Granular Conjunctivitis, often called Military 
Ophthalmia.* —This is a common form of disease, par- 


* See “Maladies des Yens,’.’ par M. Wecker, vol. i. p. 98; 
“Lelirbuch der Augeubeilkundt*,” von Stellwag v. Oarion, 
p. 885; “ L’Opbtb&lluie militant; k l’Acaddmie Royale de 
Mddeoiue de Belgique,” par le Dr.Warlomout, Ann. d'Oculistique 
tom. xlii. 127, 
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ticularly among the lower classes, who are exposed to 
malarious and other debilitating influences. It depends 
upon the presence of numerous small granular bodies 
scattered in the connective tissue of the conjunctiva, 
principally in the tarso-orbital fold, and sometimes in 
the cornea. These growths spring from the cells of Granules 
the connective tissue of the part; they contain no villi, 
blood-vessels or nerves, and are, therefore, utterly but new 
unlike the villi in every respect; they are, in fact, new formations, 
formations, and not a mere hypertrophy of pre-exist¬ 
ing ones, as Dr. Schmid and various other#tuthorities 
•hold. 

On everting the lid of a person suffering from 
granular conjunctivitis, it is true that we shall, in the 
majority of instances, find the papillae of the conjunc¬ 
tiva more or less congested and enlarged, their hue 
varying according to the stage of the disease. In 
chronic cases, the epithelium covering them becomes 
thickened, and they are prominent and of a dusky 
brownish-red hue, and of course confined to the tarsal 
conjunctiva. On the other hand, the neoplastic 
growths which are characteristic of granular conjunc¬ 
tivitis, are most abundant on tho superior tarso-orbital 
fold, and sometimes extend to the orbital conjunctiva 
where .there are no villi. Frequently, however, they 
are so small, that we must employ a lens in order that 
we may clearly discern them. But whether situated iu 
the tarsal or orbital mucous membrane, they present 
the same appearance of small granular masses, aptly 
compared to millet seeds, situated immediately beneath Resemble 
the con junctiva. As the disease advances, these 
granular bodies may increase considerably in size, and 
may then be distinctly noticed scattered among the 
enlarged villi of the palpebral and orbital portions of 
the conjunctiva, and sometimes they extend to the 
cornea. In the more chronic forms of the malady, 
owing to an excessive development of intercellular 
material, which assumes a gelatinous ofaaracter, these 
“granulations” sometimes attain the size and trans- 
lucency of boiled tapioca grains—constituting the °r “ 

“ frog-spawn” granulations of some pathologists. spawn/ 

If we examine these granular structures with the 
microscope in their early stages, we find that they 
consist of a stroma of connective tissue, containing a 
number of nucleated cells with a little fluid; they Sum. 
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subsequently undergo fatty degeneration, this is also 
the case in those chronic forms, where the cell elements 
are replaced by the gelatinous intercellular material 
already described. It is often difficult to draw a line 
of demarcation between the embryo elements of the 
connective tissue and the growths of granular con¬ 
junctivitis ; but however similar in appearance, their 
properties are dissimilar, for the granular bodies, in 
place of becoming developed into connective tissue. 
Very prone degenerate into a fatty or other perishable substance, 
ration*” 6 " w hi«h i fi (Sgadually absorbed, and the space which it 
has occupied contracting, small cicatrices are left to 
mark its former position. It is to the existence of a 
Leaving conglomeration of these cicatrices, and the consequent 
cicatrices. contraction of the conjunctival tissue thus induced, 
that the unfavourable results of this form of disease 
are mainly due: the cicatrices presenting a rough and 
uneven surface, which, by constantly rubbing against 
the cornea, induces irritation and subsequently vas¬ 
cular opacity of that important structure. 

How f»r At the commencement of'this chapter, I said that 

to tubercle, these granular bodies bore some analogy to tubercle. 

This is so as regards tbeir common origin in a prolife¬ 
ration of the connective-tissue corpuscles, and in the 
unstable character of the product to which it gives 
rise, leading to the destruction of the normal tissue in 
the immediate vicinity. The analogy, however, does 
not extend further, and the history of granular con¬ 
junctivitis does not point to any constitutional vice 
allied to that of tubercle or scrofula. 

Mistaken It is quite possible to mistake the enlarged glands 
for glands. 0 f the conjunctiva lor the neoplastic growths of 
granular conjunctivitis. In all cases of irritation of 
the mucous membrane, the glands become swollen, 
and may frequently be seen beneath the conjunctiva, 
looking very much like the new formations which are 
characteristic of that affection; nor can I lay down 
any special rules by which to distinguish them. The 
enlarged glands, indeed, are still held by many patho¬ 
logists to constitute the essential elements of the 
granular bodies noticed in the conjunctiva in this 
form of disease.* 


* Ophthalmic Surgery, by Dr. P. Frank: Arm;/ Medical 
Department Report /or ltKiO. According to I’rof. Steilwag, it is 
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Symptoms .—Granular conjunctivitis may be de- Symptoms 
scribed under two beads, the acute and chronic ; the aout ® 
former may be conveniently divided into three stages. 

1. The first stage of acute granular conjunctivitis iststnge: 
usually lasts from eight to ten days; the patient com- phobia 

E lams of intolerance of light, and supra-orbital pains; p 
e has a sensation as if sand or grit were in the eye, pain, 
and profuse lachrymation. The margins of the lid are 
slightly swollen, and, on everting ^lem, we find the 
palpebral conjunctiva to be congested, and a number congestion, 
of small, white, prominent bodies, looking 4ike millet Granular 
seeds, may be noticed embedded in the mucous mem- tjodles ' 
brane.* This condition of the conjunctiva is most 
marked in the upper lid, and especially along the 
tarso-orbital fold. But the palpebral conjunctiva is 
not alone affected; the same condition extends to the 
mucous membrane over the globe of the eye ; minute 
white specks of a similar nature may sometimes bo 
seen in the cornea, with numerous small but easily 
defined vessels coursing oyer it, inducing a well-marked 
vascular opacity of this structure. 

2. 'This condition having lasted about ten days, the 2 nd stage: 
second or inflammatory stage of the disease coin- 
mences. The conjunctiva becomes deeply congested, 
and in the course of a few days a purulent discharge 
takes place from its surface. In fact, suppurative 
conjunctivitis is established, so that it is almost im¬ 
possible to distinguish between the second stages of 
purulent, diphtheritic, or acute granular conjunctivitis; 
for the enlarged villi, and the congested state of the 
mucous membrane in the latter affection, entirely 
conceal the neoplastic formations. 

During the suppurative stage of the disease, the Suppura- 
eyelids are often slightly swollen, and chemosis may tlon - 
exist; but as in purulent, so in granular conjunctivitis, 
our chief anxiety will be as to the condition of the 
cornea. Fortunately this structure is less apt to Cornea^nay 
slough, or become rapidly destroyed by ulceration, in 8U ff' er - 
granular conjunctivitis, than it is in the purulent form 
of the disease. The neoplastic growths which form on 


the “ spawn-like ” granulations which have been more particu¬ 
larly confounded with hypertrophied glands. 

* Hr. If. Snellen on Diseases of the Conjunctiva: Ophth. 
Soap. Ueporta, vol. iv. p. 01. 
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the cornea might reasonably be supposed to give rise 
to deep-seated ulceration, but in practice this is not 
found to be the case: when numerous, however, they 
are almost certain to be followed by vascular opacity. 

In many cases the second stage of the disease is 
much prolonged, and is attended with less acute 
symptoms than those above described: this is espe¬ 
cially the case among old or ill-nourished people. 
Under these circumstances the purulent stage of 
granular conjunctivitis is a protracted one: the 
patient majjr complain of only slight photophobia, and 
of little, if any, supra-orbital pain: he can open his 
eyes with comparative comfort, and unless the cornea 
is involved, can manage to see his way about. The 
palpebral conjunctiva, however, is intensely con¬ 
gested, the villi being prominent, and resembles a 
granulating wound, with a small quantity of pus 
oozing from its surface.* This state of things may 
last for a month or more; and although the symp¬ 
toms are not very acute, they are most intractable, 
superficial ulceration of the cornea frequently com¬ 
plicating the case, and too often rendering that struc¬ 
ture opaque ; or it may be that staphyloma occurs. 

In the more acute cases, the purulent stage of the 
disease runs its course in about fifteen days; the 
chemosis then subsides, the purulent discharge ceases, 
and the disease passes into its third stage. 

3, We should then anxiously watch for the reappear¬ 
ance of the granular bodies : if they again become 
visible, the probability is that we shall have a case of 
chronic granular conjunctivitis to deal with. On the 
other hand, if the inflammatory action has been suffi¬ 
ciently severe to destroy the neoplastic formations, 
the third stage of the disease will be a comparatively 
simple matter. 

Treatment.-—The treatment to be employed in acute 
granular conjunctivitis will necessarily vary according 
to the progress which the disease has made. We must 
bear in mind the fact, that the inflammatory action, 
under these circumstances, is a curative one ; we may 
therefore with safety allow the first stage to rub its 
course unchecked, and are likely to do more harm than 

* Dr. Marston on Ophthalmia: Beale's Archives, vol. iii. 
p. 194. 
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good by applying astringents, and snch like remedies, 
to the conjunctiva. If the irritation going on in the 
eye is excessive, the patient should be confined to a 
dark room, and the eyes bathed with tepid water four 
or five times a day. At bedtime the extract of bella¬ 
donna should be smeared over the skin of th^ eyelids 
and brow, ten grains of Dover’s powder being admi¬ 
nistered if the patient is restless and unable to sleep. 

As I have already explained, defective sanitary ar¬ 
rangements appear to be a direct cause of granular 
conjunctivitis, and consequently, in treating this 
disease, we must pay great attention to the hygienic Hygienic 
conditions under which our patient is placed. Pure me “- urra 
air, good diet, cleanliness, and a due amount of exercise, 
must be carefully enjoined, otherwise the conjunctivitis 
is almost certain to run on into a chronic form of 
disease, terminating, as it too often does, in vascular 
opacity of the cornea. 

In the second stage of this affection, our treatment 
must be guided by the character of the inflammatory 
action going on in the conjunctiva, and more particu¬ 
larly by the condition of the cornea. So long as the 
cornea is free from ulceration, and thero are no indica¬ 
tions of destructive changes going on in it, we may with 
safety allow the conjunctivitis to run its course without Promote 
any local application. The eyes must be kept clean, s j; c<md 
and poppy-head fomentations are often grateful to the fomentL 
patient, and are a means of keeping his mind employed tionB, 
Tonics are generally required: soda and quinine, toge- tonics, 
thcr with Dover’s powder, may be given with advan¬ 
tage three or four times a day, and subsequently the 
chlorate, of potash with the tincture of muriate of iron. 

I would even advise these remedies, together with a 
generous dietary, in cases where the second stage of the generous 
disease is pursuing an active course, and much more so diet « 
when the inflammatory action is languid and weak. 

In the latter instance it will be well to stimulate the 
conjunctiva, by applying sulphate of copper to its sur- and cup. 
face once a day, until such an amount of increased 8ul Pk 
action is excited as will be sufficient to destroy the neo¬ 
plastic growths, which are the origin and cause of all 
the mischief. 

If, however, we consider that the inflammation is 
more than adequate to accomplish this purpose, and 
that it is endangering the vitality-of the cornea, we 
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must at once control its action by means of nitrate of 
silver and cold compresses. In the first instance, a 
five-grain solution of nitrate of silver should be dropped 
into the eye every second hour, and cold compresses 
constantly applied over the lids in the interval: it may 
be well at the same time to administer a purgative, and 
if the pfitient is in pain, a full dose of the hydrate of 
chloral at bedtime and atropine drops applied night 
and morning to the eye. Should the disease, in spite 
of this treatment, gain ground, we must smear over 
the chemoged conjunctiva with the dilute caustic pencil. 
Let it be distinctly understood, however, that this 
treatment will only be necessary when the cornea is 
in danger. Of late I have frequently employed tannin 
in cases of this kind with very great advantage; tannic 
acid being dusted into the patient's eye once or twice 
a day. 1 find a local application of tannin in this way 
most useful, even in the earlier stages of the disease, 
tho cornea being hazv and vascular, with a purulent 
or muco-purulent discharge from the conjunctiva. 

If the second stage of the disease has done its work 
effectually, there will be no necessity for further inter¬ 
ference on our part: the inflammatory action gradually 
subsides, and the parts return to their normal condi¬ 
tion. A mild astringent lotion, applied to the con¬ 
junctiva twice a day, will hasten the cure, and as the 
lids are apt to become glued together during sleep, the 
dilute citrine ointment may with advantage be smeared 
along their edges at bedtime. 

The Causes of granular conjunctivitis may, as a 
general rule, be traced to influences which engender an 
impaired state of the nutritive functions. Among 
these, the overcrowding of human beings, together with 
filth, impure air, want of proper food, and in fact defi¬ 
cient sanitary arrangements in general, are doubtless 
the most prolific sources of this disease, and are capable 
not only of causing conjunctivitis in men, but also in 
the lower aninjals. 

It appears that the neoplastic formations, which are 
the primary cause of the disease, may exist as it were 
in a latent state for a very considerable time, but that 
any slight cause of irritation throws them into activity; 
and hence, probably, the reason why purulent matter 
from other sources is capable of inducing granular 
conjunctivitis; the truth being that the disease has 



GRANULAR CONJUNCTIVITIS. 


207 


been in existence prior to the inoculation of the puru¬ 
lent secretion, which has simply added fuel to the fire, 
and thrown the germinal matter of the part into a state 
of renewed excitation. Nevertheless, so high an 
authority as M. Wecker is of opinion that granular 
conjunctivitis is essentially a contagious disease; and 
there can be no doubt that in the suppurative stage, 
the pus from the surface of the conjunctiva may induce 
a purulent conjunctivitis in the eye of an otherwise 
healthy individual. 

There are, probably, few people ariieng whom Prevails 
granular conjunctivitis is more common than the lower * mon tf tbg 
orders of Irish, in Great Britain and elsewhere. The poor * 
poorer classes of India, and in fact of every part of 
the world, are also more subject to it than their 
richer brethren ; but local influences seem most fertile 
in generating the disease, and may even give it an 
endemic character. An instance of this kind is to 
be found in certain schools in Calcutta. The children 
in one of these schools are of different nationalities— 
natives, half-castes, and Europeans—but the buildings 
are situated in a most filthy part of the city, sur-and in un¬ 
rounded* by open drains, and every conceivable abomi- Strict* 
nation, and granular conjunctivitis is never absent from 18 no *' 
among the boys ; whereas in other schools of a similar 
nature, but situated in a healthy locality, not a single 
instance of the disease is to be met with. 

It is a remarkable fact, that a prolonged application Atropine 
of atropine to the surface of the conjunctiva appears 8aid u ’ 

• • j. i J , x , 1 cause it. 

to give rise to granular conjunctivitis; at any rate, one 
sees this form of disease arising after the long-con¬ 
tinued instillation of atnepine. Unless, however, it 
were positively ascertained thftt4he neoplastic growths 
peculiar to this affection had no existence prior to the 
instillation of the alkaloid, I should not be disposed 
to admit the connexion of cause and effect. Many of 
these patients have been placed under conditions 
exceedingly favourable for the development of granular 
conjunctivitis, having probably taken no inconsiderable 
amount of mercury for the cure of iritis, and having 
at the same time been reduced by antiphlogistic mea¬ 
sures, adopted to control the inflammation. Before, 
therefore, ascribing to atropine any peculiar property of 
developing granular conjunctivitis, I should like to 
watch its effects on a perfectly healthy eye; it may 
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only act as an irritant, developing a pre-existing form 
of disease. 

Chronic Granular. Conjunctivitis. —If a case of 
acute granular conjunctivitis has been over-treated in 
the first or second stages of the disease, the inflamma¬ 
tion having been prevented from running its course, 
and Nature having been thus thwarted in her cure, as 
soon as the inflammatory action has subsided, the 
granular bodies reappear, and we shall then have to 
deal with ^his most obstinate affection. 

Chronic granular conjunctivitis, however, does not 
always commence in this way; on the contrary, it far 
more frequently begins by the appearance of the neo¬ 
plastic growths beneath the conjunctiva, without any 
antecedent irritation or inflammation. The granular 
bodies may be so small that we require the aid of a 
magnifying glass to see them. In this condition they 
do not necessarily give rise to any inconvenience; the 
patient may be unconscious of their existence, but 
usually eoihplainB of “ sore eyes.” Any slight cause, 
such as a disordered stomach, or over-exposure to the 
glare of the sun—in fact, any irritation, immediately 
sets up an attack of conjunctivitis; the neoplasms 
increase in size during these periods of disturbance, 
and are, indeed, the immediate cause of the hyperaction 
going on in the conjunctiva.* 

Individuals affected with this chronic form of disease 
are consequently liable to suffer from attacks of con¬ 
junctivitis, rendering them utterly unfit to carry on 
the ordinary duties of life > It is not uncommon to 
meet with soldiers suffering from granular conjuncti¬ 
vitis, particularly if serving in the tropics, the climate 
predisposing them to this affection; and their symp¬ 
toms may be such aB to lead one to suppose that they 
are malingering; their eyes look tolerably healthy, hut 
as soon as they ary put to any work, necessitating 
exposure to sun and dust, they get an attack of con¬ 
junctivitis. Cases of this description may at first sight 
appear suspicious; unfortunately, their termination, 
in the majority of instances, proves that they are of a 
most serious character, ending as they too often do in 
destructive changes in the cornea.f 

* Dr. Marston on Ophthalmia: Beale's Archives, vol. iii.p. 201. 

t Ophthalmic Surgery, by Dr. P. Prank: Army Medical 
Reports for 1860. 
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This chronic form of the disease may exist for years May oan*« 
without inducing any great amount of hypertrophy of “yP”y of 
the villi; but sooner or later these become prominent yiili, 
and hard, and between them patches of white cica¬ 
tricial tissue are to be seen, produced by the degene¬ 
rative changes in the mucous membrane, beneath 
which the granular bodies existed. The uneven surface 
of the mucous membrane thus produced, by constantly 
rubbing against the cornea, often leads to vascular 
opacity of that structure, and it may be, to complete opacity 
loss of sight. _ ofoorae *- 

The Symptoms of chronic granular conjunctivitis 
have been pretty clearly indicated in the above re¬ 
marks ; but I may, perhaps, recapitulate them with 
advantage. In the early stages of the disease, the Re«um<( of 
only reliable feature upon which we can depend for its “y m P tom *- 
identification is, the presence of the minute granular 
bodies beneath the conjunctiva. They give rise from 
time to time to attacks of conjunctivitis, the mucous 
membrane becoming congested, its villi more or less 
turgid, while the patient complains of slight pain'in 
the eye, intolerance of light and lachrymation. After 
each attack of this kind, the neoplastic growths in¬ 
crease in size, often attaining to that of a grain of 
sago. 

This state of things may last for a very considerable 
period, but sooner or later the material of the granular 
bodies undergoes absorption, and loss of substance 
thus occurring in the connective tissue of the part, the 
cavity closes by the formation of a cicatrix. As these 
minute cicatrices coalesced patches of a dense fibrous 
structure appear on the surface of, or rather replace, 
the conjunctiva. It is seldom that the whole of the 
tarsal mucous membrane is thus destroyed ; portions 
of it remain, the villi having become hypertrophied, so 
that the everted lid presents an uneven appearance, 
rough velvet-like pawjhes rising out of a white cica¬ 
tricial tissue. 

The uneven surface of the conjunctiva thus produced, 
by constantly rubbing against the cornea, causes so 
much irritation in the anterior layers of the latter, that 
it passes into a state of vascular opacity: or it may 
be that entropium is produced from an incurving of 
the tarsal cartilage, induced by the cicatrization of 
the spaces occupied by the neoplastic bodies of granular 



210 


DISEASES OF THE CONJUNCTIVA. 


Treatment. 


Sanitary 

measures. 


Promote 
suppu ra¬ 
tion by oup, 
aulpb. 


Various 

reputed 

specifics, 


conjunctivitis {see p. 106). As changes in the cornea 
advance, the sight is more or less impaired, and 
ultimately the patient becomes almost blind. The 
disease, depending as it generally does upon consti¬ 
tutional causes, most commonly affects both eyes. 

Treatment .—The remarks which I have already 
made, on the importance of attending to the external 
circumstances and hygienic conditions of patients suf¬ 
fering from acute granular conjunctivitis, are equally 
applicable to the chronic form of the disease; and 
unless those are carefully regulated, all other treatment 
will be utterly useless. 

In the selection of remedies, our object must be to 
excite sufficient inflammation in the mucous membrane 
to destroy the diseased action going on in the part; 
and with this in view, we may smear a crystal of sul¬ 
phate of copper oven the conjunctiva of the upper and 
lower lids, every other morning, or until we have 
induced a considerable amount of irritation in the 
part, ending in suppurative conjunctivitis of a mild 
character.* In this way we may hope not only to 
cause absorption of the existing granular bodies, but 
also, by having at the same time improved the patient’s 
general health, to prevent their reproduction. 

Acetate of load has been employed for the cure of 
chronic granular conjunctivitis. It is recommended 
that the powdered acetate of lead should be sprinkled 
over the surface of the diseased mucous membrane, once 
or twice a week. Liquor potassae has been applied to 
the conjunctiva, and its efficacy is highly spoken of. 
I have tried many of these so-called specifics, but have 
never yet cured a case of granular conjunctivitis unless 
upon the principles above laid down, though I by no 
means assert that sulphate of copper is the only 
remedy which we can use under these circumstances. 
Any other substance which will excite sufficient inflam¬ 
mation in the conjunctiva to cause absorption of the 
granular bodies, will answer the purpose equally well. 
On the other hand, if the patientis placed in improved 
sanitary conditions, the disease may disappear of itself, 

• M. Warlomont having tested a number of medicinal agents 
with a view to find a substitute for inoculation, is in favour of 
Bulphate of copper .—Ophthalmic Review, vol. i. p. 186. 
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unless the neoplastic growths have given rise to cica¬ 
tricial tissue replacing the healthy conjunctiva. In 
combination with general treatment of this description, 
in chronic cases of granular conjunctivitis, complicated 
as they always are with more or less haziness of the 
cornea, tannic acid dusted into the affected eye once or 
twice a day affords the patient a better hope of relief 
than any treatment I know of. I must refer the 
rcftder to the section on diseases and opacity of the 
cornea for further information as to the treatment of 
these complications. 

1 need hardly say that soldiers, suffering from this Prevent 
form of conjunctivitis in the tropics, should be sent to diffusion™ 
Europe. As a general rule, they are an actual encum¬ 
brance to the service, being quite useless as effective 
members of their regiments ; while, at any time, active 
changes may be set up, and a purulent discharge 
established, capable of propagating suppurative con¬ 
junctivitis by contagion, and they may thus become a 
source of widespread mischief to their comrades. 

The following conclusions regarding military oph- Researches 
thalmia (granular conjunctivitis) have been arrived at a c £i™ 
by M. Warlomont, from an analysis of the lengthy on military 
discussion on this subject by the Royal Medical opl»U»*lmU. 
Academy of Belgium :— 

I. Military Ophthalmia, also called contagious oph¬ 
thalmia, granuious ophthalmia, &c., is an affection 
essentially transmissible, and subject to easy and 
frequent relapses. Those who have been affected by it 
are never sure of a perfect cure. 

II. If it be true, as some state, that it can arise Prop*ga- 
spontaneously in civil populations, it is as surely mUHary 
established, on the other hand, that in all the countries ophthalmia, 
of Europe, where its presence has been assurod, it has 
always commenced in the army, and spread itself from 

them among other classes of tne population. 

III. In Belgium, especially, it has been proved that 
before 1834 it affected the army almost exclusively. 

It was only after this period, and dating from the 
disbanding of those affected by granulations, and their 
return to their homes—a measure ordered by the 
Minister of War, on the proposition of the Sanitary 
Inspector-General of the Army, and sanctioned by the 
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Commission of Inquiry and by Professor Jiinken of 
Berlin—that its extension began among the civil 
population. 

IV. The isolation of individuals affected with mili¬ 
tary ophthalmia in all its Btages is imperatively 
demanded by the contagious character of the affection. 
Beyond this prophylactic measure, it iB not possible to 
retard or extirpate the disease. To send back affected 
patients to their homes is, therefore, a dangerous find 
irrational proceeding. 

V. Individuals who have had this ophthalmia during 
their service, may be attacked afresh with it in their 
homes, without having been again exposed to the pro¬ 
ducing cause, and though they may have borne no 
traces of the disease at the time of their discharge. 
These relapses may take place at periods more or less 
distant, and science, possessing no criterion by means 
of which the limits of the connexion may be fixed, the 
disorders which are the consequence of it may be 
brought forward by those who have suffered from them, 
and urged as a claim to the assistance of the State, 
whatever may be the interval which has intervened 
between the first and following attacks.* 

Pustular CoNJUNCTivms.+—tinder this head I shall 
include the “ conjunctivitis phlyctenulosa” and “ pus- 
tulosa,” the “ scrofulous corneitis” or “ herpes of the 
conjunctiva and cornea” of some authors. 

It is advisable, however, to describe pustular con¬ 
junctivitis under two heads, according to the position 
of the pustules or herpetic spots ; in many instances 
they are confined to the orbital mucous membrane, and 
the conjunctivitis is then a very simple matter, but if 
the pustules extend to the cornea, it becomes one of 
the most distressing affections from which a patient 
can suffer. In some cases the pustules invade both 
the cornea and conjunctiva at once, or they may sur¬ 
round the cofnea like a row of beads; at other times 
they are situated partly on the cornea and partly on 
the conjunctiva. 


* L’Oplitbalmie railitaire k 1’Academic Hoyale de Mddecine 
de Belgique, par M. le Dr. Warlomont, extrait des Annate* 
tf Orulistique, tom. xlii. p. 126. 

t “ Maladies des Yeux,” par M. Wecker, vol. i. p. 139. 
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1. With regard to that form of the disease in which Pi«t form, 
the pustules are confined to the conjunctiva. In these 
cases they rarely exceed two or three in number, but " Pustule*” 
are apt to occur in succession one after the other, and 
consequently worry the patient a good deal. Each 
so-called pustule consists at first, either of a simple 
elevation of the epithelium by a collection of serum 
beneath it, forming a minute vesicle not larger than a Vesicular 
pin’s head, or of an equally minute, whitish, nodular 8umm,ts - 
mass or pimple, on the summit of which a similar 
vesicle is quickly developed. These little bodies are 
situated on a patch of congested conjunctiva, while Congested 
the remainder of the mucous membrane may present baae - 
a perfectly healthy appearance. (Fig. 1, Plate III.) 

If several pustules co-exist on the conjunctiva of the 
same eye, a large portion, or even the whole membrane, 
may look red and inflamed; the pustules, however, 
being raised above the surface of the conjunctiva, and 
of a whitish-yellow colour, are always sufficiently 
apparent against the red ground. Under these cir¬ 
cumstances, as I have before remarked, they are 
usually situated near the margin of the cornea, and 
sometimes extend over it, being partly on the conjunc¬ 
tiva and partly on the cornea. 

These little pustules contain at first a clear serous 
fluid ; this quickly undergoes a change, becoming yel¬ 
lowish and opaque, and they then present the appear¬ 
ance of so-called lymph vesicles. The contents may 
become absorbed in the course of eight or ten days ; or May dry U p 
the epithelium giving way, the fluid beneath it °* borst - 
escapes, and a superficial ulcer remains, which in the 
majority of instances is speedily healed by fresh layers 
of epithelial cells ; the congestion of the conjunctiva 
then disappears, and the parts return to their normal 
condition.* 

Symptoms .—The subjective symptoms to which this 
form of pustular conjunctivitis gives rise are usually 
unimportant, the patient complaining of«a sensation of 
grit or sand in the eye, and of slight pain when the Sensation 
eyeball is turned in the opposite direction to the band of sand ' 
of congested conjunctival vessels. After using the eye Bye ache* 
for a time, it begins to ache and water slightly. Unless * nd W8ter »< 


* “Pathology of the Human Eye.” Dalrymple, Plate XIII, 
description. 
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the pustules are situated on the cornea, the patient 
seldom suffers from intolerance of light, but comes to 
us with his eyes wide open, complaining of the above 
symptoms; he will probably add that his eyelids stick 
together during sleep. On examining the eye, one or 
more pustules may be seen on or near the margin of 
the cornea, the conjunctiva surrounding them being 
somewhat congested; but with this exception, the eye 
appears perfectly healthy. 

Treatment .—I know of no treatment so efficacious 
in this ftftrn of pustular conjunctivitis, as dusting 
over the vesicles and congested portion of the conjunc¬ 
tiva with calomel, once a day. The calomel may be 
most conveniently applied with a cainel’s-hair pencil, 
and the eyelids immediately closed and kept shut for 
a few minutes. This application causes the patient a 
little pain and momentary irritation, but it certainly 
cures the conjunctivitis with remarkable rapidity. In 
addition to the calomel, the edges of the lids should be 
smeared with the dilute oxide of mercury ointment 
(one part to three of cacao butter) every night before 
going to bed. Some surgeons recommend a weak 
solution of acetate of lead or zinc to be dropped into 
the eye two or three times a day. But independently 
of treatment, the tendency of the disease is to get well 
of itself in the course of a few days, unless the patient 
be in a low and weak state of health, when the 
pustules are apt to appear in succession, and cause 
him considerable inconvenience; nor will they disap¬ 
pear until the general health has been improved by 
suitable means.* 

2. In the second class of cases of pustular conjunc¬ 
tivitis, or, as it has been styled, herpes of the cornea, 
in contradistinction to that of the conjunctiva, both 
eyes are usually affected; the disease is most com¬ 
monly met with ajpong children from six to twelve 
years of age. This affection is sometimes described as 
scrofulous keratitis.f 

On examining the cornea, which may be a matter of 
difficulty, on account of the spasmodic closure of the 
lids and intolerance of light which attend the affection 


* Lectures on Diseases of the Eye, by Mr. Critcliett: Lancet, 
vol. i., 1854, {>. 509. 

t Dixon “ On Diseases of the Eye,” p. 95, 3rd edition. 
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—we shall notice several small white specks on its 
surface, consisting of vesicles or pustules precisely Pustule# 
similar to those already described as occurring on the on ««««■■ 
conjunctiva; they also run the same course, either 
their contents become absorbed, or the epithelium 
covering them bursts and gives exit to a little serous 
fluid. The pustules are confined, in great measure, to 
the superficial layers of the cornea, but the abraded 
surface sometimes tabes a considerable time to heal, and 
is apt to degenerate into an unhealthy ulcer, which may May leave 
involve the deeper layers.* There is a majted dispo- ull:er8 - 
sition for a succession of these pustules to form, some¬ 
times for months together, rendering the complaint 
both a distressing one to the patient, and difficult to 
cure. 

In well-marked cases the cornea is hazy, spots of Cornea 
opacity, corresponding to the pustules, being scattered haz J- 
over its surface ; vessels may also bo seen meandering 
over it from the conjunctival border towards the pus¬ 
tules. Permanent vascularity of the cornea, however, 
is not a common consequence of this disease. The 
vessels-of the conjunctiva, as a general rule, become Conjunc- 
uniformly, though not deeply congested; the subcon- 
junetival tissue is also involved, and its characteristic gestion!° 
pinkish zone, surrounding the circumference of the 
cornea, is often to be seen. 

The skin about the inner angles of the eyes is very 
apt to become excoriated, from the patient constantly Excoria- 
pressing his hands against his eyelids to exclude the 
light, and from the perpetual flow of tears over the face! ° 
part. This excoriated state of the inner angle of the 
eye and lower lid often adds much to the patient’s 
troubles; moreover, in many cases, the disease is asso¬ 
ciated with eczematous or herpetic sores about the 
nostrils, lips, or cheeks, and it may be with an enlarge¬ 
ment of the glands of the neck. 

But perhaps the most characteristic feature of this 
form of the disease are the nervous phenomena which 
attend it—the intense intolerance of light, and spasm 
of the lids. There may be also considerable ciliary 
pain, but this is by no means a constant symptom. 

The photophobia and blepharospasm are intimately Photo- 

• phobia and 

-—-- blepharo¬ 
spasm. 

* “Maladies des Yeux,” par M. Wecker, vol. L p. 141. 
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associated with each other, the former being referrible 
to hyperssathesia of the retina or optic nerve, by which 
a painful sense of dazzling is produced by even a feeble 
light; and the latter to a morbid reflex action, excited 
Nature of by* irritation of the ciliary nerves distributed to the 
cornea, of the optic nerve, or both, and reflected 
meoa! through the portio dura, which is the motor nerve of 
the orbicularis. There can be no doubt that the im¬ 
pression of light on the retina plays a most important 
part in exciting this spasm, for it is greatly lessened if 
the patient be, removed into a dark room, and he may 
even succeed in opening his eyes ; the relaxation, how¬ 
ever, is by no means complete, and it therefore seems 
reasonable to infer that both the optic and fifth nerves 
co-operate in its production, just as in the familiar 
instance of sneezing, which tnough generally excited 
through the fifth nerve, may also in this affection of 
the cornea be determined by a dazzling light. 

Jt is generally possible to diagnose a case of this 
Phyai- form of conjunctivitis, from the appearance and ges- 
opuomy ture of the patient, without even examining his eyes ; 
ugnos ic. ^ comeB |. 0 U8 his eyelids firmly closed, bis head 
bent down, and a handkerchief or both hands pressed 
against his eyes, so as to exclude every particle of light 
from reaching the retina. If we attempt to force open 
the eyelids, a gush of tears escapes from them, and 
the eyeballs are involuntarily turned upwards, the 
patient making a desperate effort to close the lids, and 
sometimes sneezing violently. 

The prominent features, therefore, of this form of 
conjunctivitis, are the hazy state of the cornea and 
the great intolerance of light from which the patient 
suffers; he may complain of slight pain in the eye, 
bat this is by no means a constant symptom of the 
disease. 

Evening This affection has generally a tendency to remissions 
remissions, towards evening. A patient who has probably re¬ 
mained during the greater part of the day hid away 
in the darkest corner of the house, and often with his 
face buried in a soft pillow, so as to exclude every ray 
of light from his eyes, suddenly brightens up towards 
evening, and is ready to play about with his com¬ 
panions. 

Trttamtnf. Treatment .—Herpes of the cornea is usually a very 
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persistent and troublesome affection to cure. Our 
treatment must be mainly directed to the improve¬ 
ment of the patient’s general health. Cod-liver oil Pure «r, 
and iodide of iron, together with nourishing food, 
cleanliness, and fresh air, are without doubt the class oil. 
of remedial agents .upon which most reliance can be 
placed. In place of giving iron, we may commence Iron, 
our treatment by administering a few grains of quinine Quini». 
combined with carbonate of soda twice a day; these 
drugs may be continued with advantage, together with 
iodide of iron. Arsenic is especially usefial in. cases Arsenio. 
where the disease is accompanied with eczema or other 
affections of the skin covering the patient’s face; in 
instances of this description, to cure the disease of the 
skin is to cure the affection of the eyes. Arsenic is 
administered, I think, most advantageously in the 
form of the liquor arsenicalis, to be taken freely 
diluted in water, after food. The dose must, of 
course, vary with the age of the patient; but for an 
adult I generally order six minims, to be increased to 
ten, three times a day, until the affection of the skin 
and ejws begins to improve, or until the characteristic 
effects of the drug have manifested themselves in the 
patient. 

Counter-irritation, by means of tincture of iodine Counter- 
painted over the skin of the lids every evening, or a lrritatiou - 
succession of small blisters, or an issue opened in the 
skin of the temple, are useful adjuncts to the fore¬ 
going treatment. 


T order a strong solution of atropine to be dropped Atropine, 
into the eye twice a day; it relieves the intense pno- 
tophobia, and has generally a very beneficial effect. 

It sometimes happens that atropine irritates the 
eye, in which case the extract of belladonna, con- Belladonna, 
taining a grain of atropine to the half ounce, may be 
rubbed over the eyebrows twice a day. But the pupils 
must be widely dilated before we cease the application 
of this drug in or over the eye, and it is frequently 
necessary to keep up its action for ten or fifteen days. 

It generally happens that the patient experiences 
great relief after nis pupils have become fully dilated 
by means of atropine or belladonna, used aB above 
directed. As soon as the irritation has subsided, 
calomel should be dusted over the surfacg gf the c*iQo V; s(, 
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patient’s cornea once a day, until the haziness and 
vascularity covering it have disappeared. I think 
calomel applied in this way is preferable to the red 
precipitate ointment, but in the case of irritable ner¬ 
vous children the latter application may perhaps be 
more easily managed. The ointment should be applied 
once a day; the lower lid being everted, a small piece 
of the ointment is to be deposited on its surface, and 
the eye then kept closed for a few minutes, the lid 
may then be again everted and the remains of the 
ointment mped from its surface by means of a bit of 
soft rag. 

Dart room The patient must be kept in a dark room during 
by day. the daytime, but exercise should be taken morning 
Exercise in and evening, and in fact every means employed to 
dusk; improve his general health. If he can wear a corn¬ 

er pad and press and bandage over his eyes, without exciting 
bandage. increased uneasiness, it is advisable for him to do 
so, as the light is thus shut out from the retina, 
and the patient is moreover by aid of the compress 
frequently enabled to move about, and enjoy the 
fresh air and society of his friends, in place of the 
solitude of a dark room. With children it' is diffi¬ 
cult to keep the pad and bandage constantly 
applied, but, fortunately, their natural buoyancy of 
spirits overcomes the depressing influence of dark¬ 
ness, and they will bear confinement far better than 
adults. 

Applications When abrasion or ulceration of the skin at the 
to tlic skin, corner of the eye exists, the part should besmeared 
over with the tannate of glycerine, or one part of 
carbolic; acid to forty of cod-liver oil; but above all 
things avoid washing the part with water, and keep it 
protected from air and dnst, the Skin being smeared 
over with one of the above; preparations, or with the 
benzoated oxido of zinc ointment, and then covered 
with a light bandage. 

Cautet. Cannes .—The form of pustular conjunctivitis, which 

attacks the orbital conjunctiva alone, sometimes occurs 
without any apparent cause; but in the majority of 
cases the health of the patient will he found to be 
impaired somewhat impaired. When the cornea is the seat of 
health. the disease people say it is frequently associated with 
a scrofulous diathesis—so much so, that this form of 
pustular conjunctivitis has been described as scrofulous 
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keratitis.* In very many instances, however, no trace 
of scrofula is to be detected; nevertheless, I freely Scrofula 
admit, that if the word unhealthy is substituted for doubtful, 
scrofulous, I coincide in the above opinion, and there 
can be no doubt that scanty and unwholesome food, 
want of light an< l air, and detective hygienic con¬ 
ditions generally, are most influential in developing 
this disease among the children of the poor. But we 
must bear in mind the fact that herpes of the cornea 
may be induced by various sources of irritation applied 
to the ciliary nerves, either directly or tliitmgh other 
branches of the liith nerve. We may thus explain 
the occurrence of the disease in instances of eczema 
or other cutaneous affections of the cheeks, or nasal 
mucous membrane. 

Exanthematous Conjunctivitis. —In concluding the Exahtub- 
subject of conjunctivitis, I may make a few remarks 
upon the exanthematous form of the disease. lu tiie tivitis” 
ease of measles and scarlet fever, very little need be In measles 
said, for in the majority of instances the conjunctivitis 
disappears as the disease recedes, and no special treat- special 1 
meat is required. Should any complication occur, such treatment, 
as ulceration of the cornea, a reference may lie made 
to the appropriate heading in the following chapter, 
and it will be unnecessary to discuss the subject here. 

As a general rule, poppy-liead fomentations will allay 
the irritation which sometimes exists, and any transient 
intolerance of light which may occur is a symptom of 
no consequence, and can only necessitate the patient's 
being kept in a dark room for a few days. Astringents, 
such as alum and sulphate of zinc, do more harm 
than good, as a general rule, if applied to the con¬ 
junctiva; in fact, ft soothing plan of treatment must 
be employed, and as the primary disease leaves the 
system, the conjunctiva will rapidly return to its 
normal condition. 

In the case of variola, especially ii^ parts of the In variBla. 
world to which the blessings conferred by vaccination 
have not as yet extended, the destruction done to the 
organs of vision by.this disease is very terrible. I‘ro- 

* The unhealthy sores about the face and ears, and the con¬ 
sequent enlargement of the gltnds of the neck, which often 
accompany this complaint, have no doubt mainly suggested the 
designation.' 
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bably more natives of India are rendered blind from 
this than any other cause. 

It does not appear that pustules form on the cornea 
during the eruptive stages of the disease ;* but ulcera¬ 
tion and rapid destruction of its tissue are very apt to 
occur during the stage of secondary fever. This is an 
important fact in a practical point of view, because it 
hence appears less necessary to attend to the state of 
the eyes when the lids are intensely swollen, as they 
usually are in the irruptive stage of the affection, than 
subsequently, when the swelling has gone down, and 
the patient is left in a weak and exhausted condition. 
The eyes must then be carefully looked to, and any 
haziness or opacity of the cornea should be a source of 
anxiety to the practitioner, for it is extraordinary how 
rapidly destructive changes progress under these 
circumstances : the corneal tissue is often broken down 
and destroyed in the course of a few days, prolapse of 
the iris following, and too often the complete destruc¬ 
tion of the eye. 

Treatment .—As a general rule, we must trust more 
to a tonic plan of treatment than to local means. The 
patient’s strength should be supported by every device 
at our command ; his eyes must be kept most scrupu¬ 
lously clean, and the margin of the lids smeared over 
with sweet oil or fresh glycerine at bedtime, to prevent 
their sticking together. A strong solution of utropine 
should be dropped into the eye every morning, so as to 
keep the pupil well dilated, especially if the cornea is 
already ulcerated. Should the destructive process 
appear to be advancing in spite of these precautions, 
we must puncture the cornea and allow the aqueous to 
escape, so as to lessen the tension of the eyeball; and 
in some cases an iridectomy, either with or without ex¬ 
traction of the lens, must be resorted to, as will be 
explained in the next chapter under the head of ulcera¬ 
tion of the cornea. 

Xerophthalmia is a very uncommon form of disease, 
in which the glands of the conjunctiva lose their func¬ 
tion, and cease to secrete sufficient .fluid to lubricat^ 
the surface of the mucous membrane. 


* Article by Mr. Maraon, Reynolds’ “ System of Medicine,” 
vol. i, p. 444. 
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The conjunctiva acquires a shrivelled, skin-like Dry oon- 
(cuticular) character; the cornea loses its transparency, i nnotiT ** 
and vision thus becomes seriously impaired. Xeroph¬ 
thalmia usually arises from long-continued irritation ; 
such as that produced by granular conjunctivitis, or 
from the action of foreign substances which have de¬ 
stroyed the surface of the mucous membrane. It may 
be relieved by the application of glycerine or castor-oil Castor-oil 
to the surfaco of the eye, but we know of no means by a P aUlfttl,e - 
which it can be cured.* 

INJURIES OP THE CONJUNCTIVA. 

Foreign Bodies on the Conjunctiva. —The form Fo*«»«r 
of injury most commonly presented to our notice is Bodim - 
the superficial one, produced by a foreign body lodged 
on the surface of the mucous membrane. As a general 
rule, small particles of dust, or similar substances, 
which happen to find their way into the eye, cause a 
considerable amount of irritation of the peripheral 
branches of the fifth nerve, and by reflex action, a pro¬ 
fuse flow of tears from the lachrymal gland, and Natural 
this washes the offending particle out of the eye, or tearis™ 1 b7 
towards the caruncle, upon which it may often be found * 
deposited. 

But this effort of Nature is frequently thwarted by often 
the patient, who, after a foreign body has found its way by W patient 
into his eye, should seize the cilia of the lid, behind 
which it has lodged, and gently draw the lid forward 
from the globe of the eye, thus facilitating the action 
of the tears in washing away the offending particle. 

In place of this, the majority of people commence 
rubbing away at the lids, and in their frantic efforts 
to remove the cause of their Buffering, drive it more 
firmly into the conjunctiva. 

Should the foreign body happen to be situated on a 
part of the mucous membrane of the lid corresponding 
to the cornea, as it rubs against the lartter structure 
during the movements of the lids, it excites the most 
intense irritation and pain. That it is from contact P*in from 
With the cornea that these distressing symptoms are 

___ cornea. 

* “ Handy-Book of Ophthalmic Surgery,” by J. Z. Laurence 
and R. C. Moon, p. 58. 
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principally induced, there can be no doubt, for if the 

S article be lodged on any part of the mucous mem- 
rane which is not so situated—as, for instance, in the 
oculo-palpebral fold—it excites comparatively little 
irritation. So much is this the case, that patients 
now and then come under our notice, suffering from 
conjunctivitis depending upon the presence of a foreign 
body, which may have been lodged on the conjunctiva 
for some time, while its existence has never been 
suspected.* "* 

Insects «iot uncommonly find their way into the eye, 
and may excite the most intense inflammation by their 
acrid secretions. The flying bug of this country (India) 
is a good example; it exudes some substance from its 
body of a highly irritating character, and it is not un¬ 
common to meet with instances of severe conjunctivitis 
which have been excited in this way. Barring cases of 
this kind, insects, as a general rule, do not produce 
more irritation than other foreign bodies lodged on the 
conjunctiva. 

Quicklime and other caustic substances, by their 
chemical action on the tissues, destroy the vitality of 
the mucous membrane, and a slough forming, the part 
can only heal by means of a cicatrix. The cicatricial 
tissue, in contracting, may cause'entropium ; or union 
of the palpebral and orbital surfaces of the mucous 
membrane may occur (symblepharon). 

From time to time we meet with cases in which 
molten lead has run into the eye, and it is sometimes 
surprising to observe, how effectually the stratum of 
steam formed over the eye by the heated substance 
will protect the part from injury. But should tho 
destructive action of the molten lead extend to the 
connective tissue of the conjunctiva, a slough forms, 
and the wound healing gives rise to a cicatrix, or to 
symblcpharon.-f 

The effects of lime may be confined to the superficial 
layers of the,conjunctiva, but this is seldom tne case, 
and it generally induces disorganization of the parts 
with which it comes in contact. One of the first things 


* “Injuries of the Eye, Orbit, and Eyelids,” by Mr. G. 
Lawson, p. 3. 

t See case reported by Mr. Hutchinson, Ophth. 

Reports, vol. i. p. 217. 
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commonly noticed on examining the eye of a patient 
after lime has fallen into it, is, that the cornea has 
become opaque in those parts which have come in 
contact with the lime. This haziness may subse¬ 
quently clear off, but the damage done moro fre¬ 
quently leads to necrosis of the cornea, and destruction 
of the eye. 

Lacerated wounds of the conjunctiva are occa- Lac»- 
sionally met with, the mucous membrane being torn wobndb 
open to a greater or less extent by some sharp-pointed 
instrument. A considerable amount of %cchyinosis 
generally takes place in such cases, causing the patient 
much anxiety; but otherwise wounds of the kind are 
not generally of an urgent nature, and usually heal Heal readily, 
very rapidly. 

Trc.attfient of Conjunctival Injuries .—I need hardly Treatment. 
remark that if the injury arises from the presence of a 
foreign body, the offending substance must be at once 
removed, whether it be an insect, lime, or any other 
matter. 


I have already described the method of everting the Search for 
upper lid, p. 19; it is often necessary carefully to 
explore the whole surface of the mucous membrane, remove it. 
together with the tarso-orbital and semilunar folds, 
before we can discover the object of our search ; and 
to add to our difficulty, the conjunctiva round the 
foreign body often becomes swollen and chemosed, 
covering in the offending substance, and completely 
hiding it unless most carefully sought for. When 
found, there is usually no difficulty in dislodging it 
from the surface of the conjunctiva by the help of a 
needle or spud -, but if very firmly’impacted, it may be 
necessary, with a pair of scissors, to »#iip off the little 
fold of conjunctiva in whiclnfbhe foreign body is em¬ 
bedded. The eye sHtmld subtequently be closed with 
a light pad and bandage for a day or two. 

In instances where lime has fallen into the eye, the in uiuif 
pain it causes is often so great, that it is necessary to chloroform, 
put the patient under the influence of chloroform 
before a proper examination can be made. The 

§ articles of lime must then be carefully removed, 
eing picked off the conjunctiva with a small spatula 
or needle. The eye should subsequently be well 
syringed with warm water, the stream being especially Syringe the 
directed beneath the upper eyelid, so as to wash away Burfaoe - 



224 


DISEASES OF THE CONJUNCTIVA. 


Manage¬ 
ment of the 
inflamma¬ 
tion. 


Prevention 
of adhe¬ 
sions. 


Mechanical 

expedients. 


, rarely suc¬ 
cessful. 


every particle of the lime.* Syringing the surface of 
the eye in this way is equally useful if dust or powder 
has fallen into it, which might otherwise he difficult 
to remove. 

After accidents of this kind, severe inflammation of 
the conjunctiva and deeper structures of the eye may 
take place, and if so must be treated upon the 
principles already laid down for such cases. Hot 
poppy-head fomentations, a few leeches, and the ad¬ 
ministration of opium, will probably form a chief 
portion of our treatment. Nor must we forget that 
as the iris is likely to become involved, a strong solu¬ 
tion of atropine should be dropped into the eye so as 
to dilate the pupil. If there is much pain in the eye, 
a subcutaneous injection of one-fourth of a grain of 
morphia over the eyebrow will a fiord great relief to 
the patient. 

When a portion of the conjunctiva has been 
destroyed, either from the contact of a substance such 
as liinc, or from a burn, our first care will be to pre¬ 
vent, if possible, the injured orbital and tarsal surfaces 
of the conjunctiva from uniting ; a most difficult task 
to accomplish, in which too frequently our best efforts 
are thwarted, and an intimate union between the 
surfaces of the mucous membrane occurs. 

Many years ago Mr. Tyrrell inserted metallic plates 
between the opposed surfaces in cases of this kind, in 
order to prevent their union, but spoke diseouragingly 
of the result.f More recently it has been proposed 
that a patient, under these circumstances, should have 
an artificial eye with a hole in its centre corresponding to 
the cornea, applied over the eye, which by fitting 
closely on the globe, and being constantly worn, might 
have the effect of preventing union between the 
wounded orbital and palpebral surfaces of the conjunc¬ 
tiva. The proposal seemed reasonable, but unfor* 
tunately it is found that union of the wounded surfaces 
commences eooner or later at the lower part^and 
this gradually raises and displaces the artificial: aye. 


* “ Wounds and Injuries of the Eye," by W. Whito Cooper, 
p. 277. The eye douche of vulcanized india-rubber, with a rose 
jot, is recommended for this purpose. 

t See article by Mr. Wordsworth, Ophthalmic Hospital Reports, 
vol. iii. p. 216. 



SY11ULEPHAltON. 


225 


Moreover it is seldom under these circumstances that 
we can get a patient to retain an artificial eye in 
contact with the eyeball; it generally excites such 
unbearable irritation in the part. 

In slight cases we should endeavour to keep the Lint dress- 
lids separated from the globe of the eye by means of a mg - 
piece of lint, soaked in glycerine or oil and laid between 
the eyeball and eyelid; but, as I have before remarked, 
our best efforts are generally inadequate to prevent 
union between the wounded surfaces of the conjunctiva. 

Lacerated wounds of the mucous membrane, with 
few exceptions, lical very rapidly, and no further treat¬ 
ment is necessary than keeping the lids closed with 
a pad and bandage for a few days. It is well, if pos¬ 
sible, to bring the edges of the wound together with 
fine silk sutures. 

• WvMHLKru aron, or adhesion between the palpebral Stjuu.e- 
and orbital portions of the conjunctiva, may be either PHA1£OW - 
complete or incomplete; in the latter, one or more 
bands of cicatricial tissue unite tlie opposed surfaces, Adhesion 
and in complete symblepharon, either the upper or t!le 

lower eyelid, in one or both eyes, is closely adherent by globe, 
tlie whole extent of its surface to the orbital conjunctiva. 

This state of things may be caused by any accident Follows 
which sets up destructive changes in the opposing sur- 
faces of the conjunctiva—as, for instance, diphtheritic 
conjunctivitis, ulceration, injuries, or burns involving 
the mucous membrane; but the c ontact of quicklime 
with the eye is probably tlie mosb frequent cause of 
symblepharon. 

Provided the adhesions do not involve the cornea, 
the pationt’s sight is unaffected by symblepharon; but 
under any circumstances, be experiences more or less 
inconvenience from the constrained movements of the 
eyeball, consequent on the adhesions, and in many in¬ 
stances from epiphora, the puncta being more or less 
, displaced. 

Treatment .—As a general rule partial symblepharon Treatment. 
,only should be operated on. In the complete form, if complete, 
uitii^ the cornea is involved, it may be inferred from* operations 
whavlltaa been already said, that we can seldom expect * * 
to improve the patient’s condition by means of an 
operation. A variety of contrivances have be&n sug¬ 
gested to keep the surfaces of the conjunctival wound 
apart, but they have, as a rule, failed most signally, 

<4 
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With regard to partial symblepharon, the hands of 
adhesion may, in slight cases, be simply divided, and 
the extremities of the frsona separated by everting the 
lid frequently, say every hour during the day, and 
once or twice in the night, until the surface of the 
conjunctival wound has healed. In more extensive 
partial symblepharon, the bands of adhesion should be 
divided first of all close to the globe of the eve, the 
edges of the wound in the orbital conjunctiva having 
men been united with fine sutures should he allowed 
to heal. *We may afterwards proceed to treat the 
palpebral extremities of the frnena in the same way. 
The lids should be frequently everted, so as, if possible, 
to prevent the symblepharon from again forming. 

Mr. Teale recommends the following proceeding in 
instances of partial symblepharon, and I have on 
several occasions found this operation useful in cases 
of this kind. Mr. Teale describes his mode of operating 
as follows :—Having first made an incision through 
the adherent lid, in a line corresponding to the margin 
of the concealed cornea (see Fig. 20* I. a), I dissected 


Fio. 20*. 


II. 




the lid from the eyeball until the globe moved as 
freely as if there had beep no unnatural adhesions. 
Thus the apex of the symblepharon (Fig. II. a) being 
part of the pkin of the lid, was left adherent to the 
cornea. 

In the next place two flaps of conjunctiva were 
formed, one from the surface of the globe near the 
inner extremity of the raw surface, the other from the 
surface of tho globe near its outer extremity. I first 
marked out with a Beer’s knife a flap of conjunctiva 
(b. Fig. II.), nearly a quarter of an inch in breadth 
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and two-thirds of an inch in length, with its base at 
the sound conjunctiva, bounding the inner extremity 
of the exposed raw surface, and its apex passing 
towards the upper surface of the eyeball. The flap 
was then carefully dissected from the globe until it 
was so far at liberty as to stretch across the chasm 
without great tension, care being taken to leave a 
sufficient thickness of tissue near its base. A second 
flap was then made on the outside of the eyeball in the 
same manner. In making the flaps, conjunctiva alone 
was taken, the subconj unctival fascia not being included. 

The two flaps thus made 
were then adjusted in their III. 

new situation (see Fig. III.). 

The inner flap, b, was made 
to stretch across the raw sur¬ 
face of the eyelid, being fixed 
by the apex to the healthy 
conjunctiva at the outer edge 
of the wound. The outer 
flap, c, was fixed across the 
raw surface of the eyeball, its 
apex being stitched to the conjunctiva, near the base of 
the inner flap. Thus the two flaps were dovetailed into 
the wound. The flaps having been adjusted in their 
new position, their vitality was further provided for 
by incising the conjunctiva near their base, in any 
direction in which there seemed to be undue tension, 
and by stitching together the margins of the gap 
whence the transplanted conjunctiva had been taken, 

( e.g .,) d, e, Fig. III. One or two other sutures were 
inserted, with a view to prevent doubling in of the 
edges of the transplanted conjunctiva.* 

HYPERTROPHY AND ATROPHY. 

Pterygium consists of ah hypertrophy of a portion Ptkky- 
ofrJtheAjrhjtgljJoniunctiya and subconjunctival tissue, OIUM - 
which is often very vascular, and has usually atrian- wing-iike 
gular shape, the base of the. figure being towards the {**)*“' 
semilunar fold, and the apex extending to the cornea rop y 
(Fig. 21). But it by ho means follows that a ptery¬ 
gium always spreads from the inner side of the eye; 

Ophthalmic Hospital Reports, iii. p. 258. 

Q 2 
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it may exist on the temporal, upper, or lower portion 
of the conjunctiva, but its apex is usually turned 
towards, or rests on the cornea, in some cases extend¬ 
ing over it so far as to interfere with the passage of 
light through the pupil. In other cases a pterygium, 
except that it is unsightly, gives the patient no incon¬ 
venience. 

This form of hypertrophy of the conjunctiva is very 
common among the natives of India,, and in the 
majority of cases begins in superficial ulceration of the 
margin oh'the cornea, the pterygium commencing at 
this spot, and gradually extending itself outwards. 
In other instances it appears to depend upon the 
irritation caused by small particles of sand and dust, 
which, finding their way into the eye, are washed by 
the tears along the palpebral sulcus to the lacus 
lachrymalis; the constant irritation thus produced 
leads to hypertrophy of the conjunctiva at the inner 
corner of the eye. 

Treatment .—The pterygium must be dissected away 
from the surface of the globe. The patient having 
been placed under the influence of ether, his eyelids 
arc to be separated with a stop speculum, the thickened 
conjunctiva is seized with a pair of forceps, or a hook, 

about midway 
between the semi - 
lunar fold and 
the cornea, and 
a cataract knife 
or a pair of scis¬ 
sors (Fig. 21) be¬ 
ing passed be¬ 
neath the con¬ 
junctival growth, 
it is to be tho¬ 
roughly dissected 
away from the sclerotic as far outwards as the semi¬ 
lunar fold, fpid also from the front of the cornea, 
should it have extended so far; the edges of the 
wound in the conjunctiva should then be brought 
together with one or two fine silk sutures. The 
success of the operation depends upon our removing 
the whole of tne hypertrophied conjunctiva. After 
the operation cold-water dressing may be applied to 
the eye, until the wound of the conjunctiva has 
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healed. I have performed this operation for years 
past in numerous cases, and never saw it followed 
by a dense cicatrix, much less by one which drew the 
eye inwards, or limited its movement in any way. 

Hypertrophy op the Conjunctiva is by no means HrrEa- 
of uncommon occurrence, following suppurative or T “ orHX- 
other forms of conjunctivitis. The villous structure is Promin- 
principally involved, and the disease is therefore gene- flammatl0n ‘ 
rally confined to the palpebral portion. Hypertrophy 
of the conjunctiva is frequently erroneously described 
as “ granular conjunctivitis,” or “ granular*lids,” the 
enlarged villi presenting much the appearance of the Villi 
granulations of a wound* (Fig. 22). The distinction en ' 
between them has already been sufficiently insisted on t- 
in an earlier part of this chapter. 


Fio. 22. 



This affection may be complete or partial, one or 
both lids, or only a portion of either of them, being 
involved. 

On everting the eyelids, the mucous qiembrane ap¬ 
pears red and rough, presenting in fact very much the 
appearance of a healthy granulating sore. The uneven 
surface of the conjunctiva, by rubbing against the ^tcity'of 
cornea, in the course of time may render it opaque and cornea. 


* “ Lehrbueh dor praktisclien Augenlicilkunde,” von K. Ste 11- 
wag von Carion, p. 404. 
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vascular; but this hypertrophy of the conjunctiva is 
by no means so frequent a cause of vascular opacity 
of the cornea as granular conjunctivitis. 

Treatment .—In the majority of instances of hyper¬ 
trophy of the conjunctiva, the state of the patient’s 
general health will be found to be at fault, and this we 
must improve by tonics, or other appropriate treat¬ 
ment, before we can hope for any amendment in the 
condition of the conjunctiva. 

An almost incredible variety of local applications 
have been SLdvocated from time to time for the cure of 
this affection. I recommend the following plan of 
treatment in severe cases:—The lids should be everted 
as shown in Fig. 22, and the hypertrophied conjunc¬ 
tiva may then be scarified,- the bleeding being en¬ 
couraged by wiping away the clots of blood, as they 
form, with warm water. When the bleeding has ceased, 
the mucous membrane should be dried with a soft 
cotton rag, and a strong solution of tannic acid may 
be painted over the part. This application should be 
used about twice a week, and if it does not succeed in 
reducing the enlarged villi, we may employ a solution 
of chromic acid in the same way. 

In less severe cases, the lids having been everted, the 
conjunctiva may be sprinkled over with powdered 
acetate of lead; or sulphate of copper may be ap¬ 
plied to the surface of the hypertrophied tissue; a 
crystal of the latter salt lightly drawn over the sur¬ 
face of the conjunctiva twice or three times a week 
for a mouth, may prove advantageous. Tannic acid 
dusted into the patient’s eyes every morning, has 
been a favourite local application with many surgeons, 
and is no doubt often of marked service in cases of 
this kind. 

Atrophy of the Conjunctiva most commonly results 
from diphtheritic or granular conjunctivitis; chemical 
agents, by destroying the tissue, may induce similar 
results. 

The atrophied structure presents a white and shining 
appearance, and as a general rule occurs in patches. 
In consequence of the naturally smooth and soft mu¬ 
cous membrane being replaced by the atrophied tissue, 
irritation of the cornea, and ultimately vascular opacity 
of that most important structure, are frequently pro¬ 
duced. The atrophied conjunctiva is further apt to 
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contract, so tliat the lids are shortened from side to 
side, and their margins incurved (entropium). 

We are of course utterly unable to restore the No cure, 
atrophied mucous membrane, but fortunately we may 

E revent or correct its baneful effects, by the means I 
ave described under the heads of entropium and vas¬ 
cular opacity of the cornea. 

Relaxation op the Conjunctiva is seldom met with rkuaxet* 
unless among old people, and then it occurs from the Conjcnc- 
absorption of the adipose tissue of the orbit, and the j„ v o»e 
sinking inwards of the eyeball, the conjunctiva being aged, 
left hanging loosely from its attachments over the 
globe. The folds thus formed are most marked towards 
the inner angle of the eye. 

Astringent lotions usually constrict the conjunctiva usoastrin- 
sufficiently to overcome any inconvenience the patient geut». 
may experience from this condition ; but if these fail, 
a portion of the superfluous membrane must be snipped 
off; the edges of the wound unite and effectually re¬ 
medy the complaint. 

Serous Effusion taking place into the connective ffimiu. 
tissue ol‘the conjunctiva is by no means an uncommon 
occurrence among old and anumiic people, suffering 1 . Passive 
from a relaxed condition of the mucous membrane ; it iu the 
may be induced by an attack of simple conjunctivitis 
or some such cause. The effusion generally comes on 
suddenly, and the oedema may be so great that the 
conjunctiva bulges forwards over the cornea, having 
much the appearance of a yellowish, jelly-like mass ; 
there is no purulent discharge from the eye. There No din- 
is little or no pain in the eye, and although it often charge, 
happens that the patient is much alarmed as to his 
condition, we may quiet his fears by assuring him 
that, beyond the slight amount of stiffness caused by or ill effects, 
the effusion, no ill effects are likely to follow. 

Serous effusion may, however, occur quite inde- z. From in 
pendently of old age, from inflammation of the con- 
junctiva, or of the neighbouring structures, or from dropsy, 
remote causes—as, for instance, disease of the heart 
or kidneys. Excluding these cases, simple serous 
effusion is a matter of little or no consequence : it 
generally appears suddenly, and slight pressure over 
the lids by means of a compress and bandage causes Apply 
it to disappear after a few hours. Should the oedema pressure. 
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be very considerable, we may puncture the jelly-like 
mass witb a needle, and allow the serum to escape, 
subsequently applying a pad and bandage over the 
eye. 

Effusion of Blood may take place into the con¬ 
nective tissue of the conjunctiva, either as the result 
of a blow or from violent straining—as, for instance, 
in whooping-cough. It occurs likewise from fracture 
of the bones of the orbit, and in fact from any cause 
by which the bloodvessels of the part are ruptured. 
The effused blood is at first of a deep red colour, 
usually disposed in blotches of greater or less extent 
beneath the conjunctiva, often encircling the cornea ; 
as it becomes absorbed, various hues of discoloration 
are produced, ft occasionally happens that the mucous 
membrane is slightly raised from its normal position 
by a clot of blood of this kind : under any circum¬ 
stances, it presents a very unsightly appearance, and 
we are generally applied to for the relief of the dis¬ 
figurement, rather than of the pain or inconvenience 
which it causes. 

Blood effused in this situation is usually speedily 
absorbed, and the process may be generally hastened 
by applying a compress and bandages over the eye. 
Should, tlio effusion depend on the straining efforts 
made by a person suffering from whooping-cough, it is 
not likely to become absorbed until the violence of the 
fits of coughing has lessened; we may, however, safely 
relieve the minds of friends from any anxiety they may 
feel as to the ultimate issue of the case. 

TUMOURS OF THE CONJUNCTIVA. 

Entozoa occasionally grow in the connective tissue 
of the conjunctiva; Eydatid Cysts,* and Eilaria.f 
have been met with in this situation. 

A PoLvrus may spring from the mucous membrane 
of the conjunctiva, apj>earing generally as a small 
tumour, but occasionally increasing to the size of a 
hazel-nut. These growths are usually pedunculated, 
and of a light pinkish colour, soft, and in fact present¬ 
ing precisely the same appearances as similar forrna- 


* “Ophthalmic Medicine and Surgery:” W. Jones, p. C80 
3rd edit. t “Annales d’Oculislique,” t. xv. p. 133. 
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tions in the noRtrils or other parts of the body, with 
which also they are identical in structure. Polypi in 
this situation cause the patient no pain or incon¬ 
venience, unless they attain a considerable bulk. They 
may be removed with a pair of scissors, being snipped Easily 
off together with a fold of the conjunctiva from which remuve ■ 
they grow. 

Fatty Tumours of small size sometimes spring from Fatty Tv 
the connective tissue of the orbital conjunctiva. These MOOBB 
tumours have a yellow, unctuous appearance, and 
seldom cause any pain or inconvenience to %he patient 
except from their size and unsightly appearance. There 
is no difficulty in removing them : the tumour must must he 
be seized with a pair of forceps, and cut away with a ren,OTei1 - 
fold of the conjunctiva from which it springs. The 
eye should subsequently be kept closed with a pad 
and bandage, till the wound in the conjunctiva has 
healed. 

Warts of the Conjunctiva are occasionally met Warts. 
with. They usually grow from the surface of the 
mucous membrane, near the margin of the cornea, and 
are of a greyish colour. Their surface is smooth, and 
a few fine hairs may usually be seen growing from 
them. 

These small tumours should be removed, and a por- To be re- 
tion of the conjunctiva from which they grow should moved - 
be included in the incision, otherwise they are almost 
sure to return. 

Cysts of the Conjunctiva arc rarely met with; they Cysts. 
are seldom larger than a pea, and their semi-trans¬ 
parent appearance, particularly whon examined by 
oblique light, at once indicates their nature. These 
cysts have been known to contain hydatids. 

A cyst growing in this situation should be com- Should bo 
pletely removed, together with a fold of the conjunctiva rem,,TCtl - 
from which it grows. 

Efitiielioma of the conjunctiva rarely commences on Epithi^ 
the mucous membrane of the globe of the eye, bnt has IJ0MA * 
in many instances been known to spring from the con¬ 
nective tissue of the palpebral conjunctiva. T have 
already described the leading symptoms of this form of 
disease when discussing the affections of the eyelids, 
and it will therefore be unnecessary for me to enter 
further on the subject at present. 

Cancer, —Medullary and melanotic growths oeca- Can car. 
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sionally spring from the conjunctiva. Several cases of 
the kind are recorded by M. Wecker.* 

Dtskasks of the Caruncle. —The caruncula lachrv- 
malis is a small, reddish, conical body, situated at the 
inner can thus of the eye. It is composed of a mass 
of Meilxjmian glands, and is covered by a continua¬ 
tion of the conjunctiva. A few fine hairs grow from its 
surface. 

The caruncle participates in all the affections to 
which the tionjunctiva is subject, and in some few cases 
it becomes chronically enlarged, looking like a small 
mass of florid granulations springing from the inner 
angle of the eye. Under these circumstances it may 
extend itself behind the upper and lower lids, and if 
touched is apt to bleed. 

Tincture of opium applied to the enlarged gland 
every day, by means of a cam el’s-hair pencil, usually 
effects a cure in such cases ; or it may be necessary to 
smear it with sulphate of copper. It is not advisable 
if it can be avoided to excise tlie superfluous growth, 
because, should the caruncle subsequently become 
atrophied, the lachrymal puncta are displaced inwards, 
and troublesome epiphora, with its consequences, 
occurs. 

A polypus springing from the caruncle should be 
snipped off with a pair of scissors, and the surface from 
which it grew touched with caustic; a little bleeding 
is apt to occur after this operation, but a sponge 
pressed firmly over the corner of the eye for a few 
minutes will stop the haemorrhage. 

* “ Maladies dos Yeux,” tom. i. p. 199. See also a case in 
“ Haudy-Hook of Ophthalmic Surgery,” by J. Z. Laurence and 
It (J. Moon, p. 60. 



CHAPTER VIII. 

DISEASES OF THE CORNEA. 

General pathology—Vascular opacity—Herat itin — Ke¬ 
ratitis punctata—Acute suppurative keratitis — Sub¬ 
acute — Ulceration — Hernia — Staphyloma — Fis¬ 
tula — Opacities— Conical cornea — Spherical, pel¬ 
lucid protrusion of cornea—Injuries of the cornea— 
Abrasions — Contusions — Penetrating wounds — 

Foreign bodies—Arcus senilis — Tumours. 

Before commencing the consideration of the various Gbhbrai. 
diseases of the cornea, it will be well to take a general Path °- 
view of the pathological changes to which it is liable. 

The cornea we know to be a non-vascular structure ; 
and formerly, when hypermmia was regarded as the 
first and most essential step in inflammation, it was 
difficult to see bow the cornea could be the seat of it. 

But now that we have learned to look rather to the 
elements of a tissue as the point of departure for in¬ 
flammatory changes, and to regard vascularity and 
hyperaemia, however important, as accessory pheno¬ 
mena, the cornea becomes one of the most appropriate 
tissues for the Btudy and illustration of the modern 
doctrines of cellular pathology. 

Inflammatory changes, then, begin in the cornea, as Nature of 
in other parts, with a rapid multiplication of the 
cellular elements of the tissue, and the migration of changes, 
leucocytes from the neighbouring vessels. In slighter 
cases this process may be superficial, and limited to 
the epithelial layers; but in severer ones the cor¬ 
puscles of the proper corneal tissue, beneath the ante¬ 
rior elastic lamina, take part in the proliferation. This 
multiplication of cellular elements, either in the epi- 
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thelial or deeper layers, or both together with corre¬ 
sponding changes in the intercellular material, are the 
principal causes of the opacity which marks the early 
stages of what we must still call inflammation of the 
cornea. This opacity may amount either to a super¬ 
ficial haziness from a ground-glass surface, or it may 
be of a deeper interstitial kind. The new, dense, 
opaque formations of “ pannus” or vascular opacity 
of the cornea, are referrible to tho development from 
cellular elements of a kind of connective tissue. 

In all <*,ses the formation of vessels is secondary, 
and takes place chiefly by extension from the vascular 
textures around. It has been traced to the trans¬ 
formation of fusiform cells near the margin of the 
cornea, and their coalescence with similar structures 
in the conjunctiva. 

Lastly, the formation of pus, as in suppuration else¬ 
where, is due to a rapid production of cells of a lower 
grade, and the degeneration and deliquescence of the 
intercellular substance, together with the appearance 
of numerous leucocytes from the surrounding blood¬ 
vessels ; these cellular elements may escajie from the 
surface, as in ulceration, or be confined between the 
corneal lamellae, and constitute an abscess. 

Pannus, or Vascular Opacity of the Cornea.— 
Although pannus may be the result of keratitis, 
the distinction between these two affections of the 
cornea is obvious enough, for in pannus the cornea^ is 
usually uniformly opaque, as though covered with an 
adventitious coating, and the vessels branching over 
it are large, tortuous, and distinct from one another, 
the sclerotic and conjunctiva being only slightly con¬ 
gested. In keratitis, on the other hand, the opacity 
of the cornea is partial and of a ground-glass appear¬ 
ance, obviously from changes in the corneal tissue 
itsblf; the cornea is surrounded, to a greater or less 
extent, by a zone of very minute vessels, which 
advance only a slight distance from its margin to¬ 
wards the centre. The sclerotic zone of vessels is 
also well marked in the active stage of the disease, 
and the conjunctiva is more or less congested. 

In some few cases of keratitis, large tortuous 
vessels extend themselves over the cornea, but in 
these instances the invasion is generally rapid, by 
vessels extending from the conjunctiva; the patient 
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complains of considerable pain in the eye, and ciliary 
neurosis, and the cornea is uniformly hazy. As the 
disease becomes chronic, the pain subsides, and the 
congestion of the sclerotic and conjunctiva disappears, 
but the cornea remains opaque and vascular—in fact, 
pannus may then be said to exist. 

Ulceration of the cornea may give rise to pannus; in May arise 
almost all instances of healing ulcers, a vascular band £™™. uloera ‘ 
can be traced from one or more points of the circum¬ 
ference of the cornea, extending towards the ulcer; 
and if the parts remain in a state of chronifc irritation 
for some time, the vascularity of the cornea may con¬ 
tinue, especially if that portion of it formerly occupied 
by the ulcer remains uneven, and therefore a source of 
irritation. 

But inflammation arid ulceration of the corneal more often 
tissue are by no means the most frequent causes of [™“^ anu ‘ 
pannus; vascular opacity of the cornea more often 
arises from the effects of chronic granular conjunc¬ 
tivitis, the palpebral surface of the conjunctiva having 
been rendered uneven from the cicatricial tissue which 
has formed, and being a source of constant irritation 
as it traverses the cornea in the movements of the 
parts. Under these circumstances, the superficial 
layers of the cornea often become opaque, and large 
tortuous vessels gradually extend themselves over its 
surface. The thickness of this vascular layer will of Density of 
course vary in different cases ; in some instances it is ™™ lar 
so dense that even the outline qf the cornea cannot be 
distinguished from the sclerotic, while in others, the 
iris and pupil may be dimly visible through the semi¬ 
opaque and vascular cornea. 

Pannus sometimes occurs as a sequence of suppu- Other 
rative or diphtheritic conjunctivitis, depending, as in oau8e8 - 
the last case, on the destructive changes which have 
taken place in the palpebral conjunctiva. The same 
result may follow the prolonged action of any other 
mechanical irritant-—as, for example, inverted eye¬ 
lashes, whether arising from trichiasis or entropium. 

The Treatment of vascular opacity of the cornea will Treatment. 
naturally depend very much upon the cause of the 
disease; for instance, if arising from trichiasis, or 
entropium, the inverted cilia or margin of the lids 
must be either removed, or restored to their normal Bemove 
position, before we can hope to overcome the disease; the cause. 
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and if we can only succeed in getting rid of the 
source of irritation, we shall have every reason to 
expect that the state of the cornea will rapidly improve 
of itself. 

In many instances of pannus, consequent on granular 
or diphtheritic conjunctivitis, the contraction of the 
cicatricial tissue following these affections of the eye 
shortens the lids from side to side, so that they press 
unduly and irregularly against the eyeball; this, to¬ 
gether with the roughness of their surfaces, makes 
them act tjomewhat like a rasp against the cornea 
during the movements of the eyelids. Under these 
circumstances we must endeavour, in the first place, to 
correct this shortening of the eyelids, and for this pur¬ 
pose it will be necessary to divide the external commis¬ 
sure as described at p. 108. By this proceeding we not 
only elongate the palpebral fissure, and directly relieve 
the pressure exerted by the contracted eyelid on the 
cornea, but having divided some of the fibres of the 
orbicularis muscle, we weaken its action, and this again 
tends to lessen the pressure of the lids on the eye. 
Provided we can, by this simple proceeding, sufficiently 
relieve the friction of the palpebral conjunctiva against 
the diseased cornea, the pannus will probably dis¬ 
appear to a very great extent without further treat¬ 
ment ; this desirable result is, however, frequently 
materially hastened if tannin be dusted freely over the 
cornea every morning, until the opacity of the cornea 
diminishes, when the tannin may be used every three 
or four days. 

Supposing, however, that no favourable results fol¬ 
low this treatment, or that the condition is due to 
some other cause than contraction of the eyelids, we 
may still hope to improve the state of the cornea, by 
inducing purulent inflammation in the diseased eye. 
The more vascular the cornea, the less danger is there 
of the suppurative inflammation being ; followed by 
ulceration. 

The state of the patient’s ge&eral health should be 
attended to before submitting him to this plan of 
treatment, for if he happens to be in a weak condition, 
sloughing of the cornea is more apt to occur. 

There iB seldom any difficulty in exciting purulent 
inflammation in the diseased eye; but in some few 
instances the conjunctiva has been so completely 
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altered in character, after long-continued granular 
conjunctivitis, that I have been obliged to inoculate it 
with pus on several occasions before I could succeed in 
establishing purulent inflammation. 

The pus employed for inoculation may be taken from 
the eye of another person, suffering from purulent con¬ 
junctivitis, or gonorrhoeal matter may be used. It 
should be placed on the everted lower lid, and a few 
slight punctures in the conjunctiva be made with the 
point of the lancet, so as to insure the grafting of the 
matter. In the course of thirty-six hour* the con¬ 
tagion begins to grow rapidly, causing first irritation 
and inflammation, followed by purulent discharge. 

So long as the cornea remains free from ulceration Let inflam- 
we may allow the inflammatory process to run its l"* 1 ' 011 ri,n 
course, simply keeping the eye scrupulously clean. If lts oourse - 
ulceration of the cornea supervenes during the progress 
of the disease, we must resort to the use of the diluto 
caustic pencil, strictly following out the treatment re¬ 
commended in cases of purulent conjunctivitis. It is 
interesting to watch the effects of the inflammatory 
process on old-standing vascular opacities of the 
cornea; they often improve remarkably as the suppu¬ 
rative action subsides, and ultimately the patient may 
regain some amount of vision. 

After the inflammation has entirely passed away. Chlorine 
chlorine water may with advantage be dropped into lotioQ - 
the eye three or four times a day : it appears to act as 
a mild stimulant, and is certainly a useful remedy in 
cases of this kind. 

M. Weekcr recommends the application for two Hotcom- 
hours, morning and evening, of hot compresses to an presses, 
eye affected with pannus; the inflammatory action 
thus induced, being, in his opinion, usually sufficient to 
destroy the pannus. Doubtless we can better control 
the suppurative action when excited in this way, than 
if produced jby purulent matter; but the latter is 
nevertheless The preferable plan to adopt when the Preferable 
patient is in tolerablyCgood health, and the cornea is 
covered by a considerable number of vessels. Among. ' 

weak and sickly people, and when the pannus is not 
particularly vascular, it may be advisable to employ 
the hot compresses, or to smear the conjunctiva over 
with a crystal of sulphate of copper every other day. Cup. snlph. 
in this way exciting a mild and manageable form of 
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suppuration. Powdered sulphate of soda, sprinkled 
over the surface of the cornea every day, has not been 
followed by the improvement we were led to expect 
from its use, at least among the patients under my 
care; but, as I have before remarked, tannin used in 
this wav has in my hands often proved of service. 

Another plan recommended for the cure of vascular 
opacity of the cornea, is to excise a band of conjunc¬ 
tiva and subconjunctival tissue about the eighth of 
an inch broad, extending entirely round the circum¬ 
ferenceoffthe cornea, so as to cut off the communica¬ 
tion between the vessels of the conjunctiva and those 
covering the cornea.* This treatment is not to be 
relied on alone; it is useful when combined with 
purulent inoculation, but will not suffice of itself to 
improve a case of pannus. Formerly, it was the prac¬ 
tice, after incising the conjunctiva as above described, 
to smear the wound over with nitrate of silver, but 
this plan of treatment has not, as a general rule, been 
found successful, and its results are not to be com¬ 
pared to those obtained by purulent inoculation.f 
To sum up then : as a general rule, among robust 
and healthy patients suffering from pannus, after 
every mechanical cause of irritation, such as contrac¬ 
tion of the lids, trichiasis, or entropium, has been 
removed, the diseased eye should be inoculated with 
purulent matter. In debilitated subjects, or when the 

f iannus is not very vascular, instead of inoculation, 
lot compresses must be applied to the eyes for two 
hours, night and morning; or sulphate of copper may 
be smeared over the conjunctiva until suppurative 
inflammation has been excited. The disease may then 
be allowed to run its course, care being necessary, 
however, to prevent it advancing to such an extent as 
to endanger the vitality of the cornea. 


Khhasitis. Keratitis, Diffuse Corneitis, or Inflammation of 
Pathology, the Cornea, appears to arise, either frdtn a primary 
perversion in the cellular elements of the tissue, or else 


* Ophthalmic Hospital Reports , vol. iv. p. 23; Bader on 
Syndectomy. 

' 'f Ophthalmic Hospital Reports , vol. iv. p. 65: Case of Vascular 
Cornea and Granular Lids, by Mr. G. Lawson. One eye treated 
by inoculation, and the other by peritomy. 
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from some defect in the supply of nutrient materials 
by the blood. However this may be, we find that in 
keratitis the transparent structure of the cornea is 
partially converted, by molecular and fatty degenera¬ 
tion of its elementary structures, into a semi-opaque 
material.- The nature of these changes has already 
been referred to in the introductory remarks at the 
commencement of this chapter. As a general rule, 
keratitis affects both eyes, it may be at the same time, 
or consecutively. 

Symptom *.—The characteristic features of the affec- Opacity, 
tion are briefly these : the cornea presents an opaque 
appearance, either throughout its whole extent, or in p 
parts ; the remainder being transparent. Under any 
circumstances, the disease is usually more advanced 
in one part of the cornea than another. It generally 
commences towards the circumference and spreads 
inwards, but as it advances, the part first attacked 
may become transparent, while the centre of the cornea 
grows hazy. The diseased portion of the cornea is not Ground- 
only opaque, but its surface is no longer smooth, it glass sur- 
resemblos in appearance a piece of ground glass. This laoe ‘ 
uneven condition of the anterior layer of the cornea is 
best seen by the lateral method of illumination, and in 
fact, unless examined in this way, may be overlooked. 

The immediate effect of these structural changes is to 
render the patient more or less blind, by interfering 
with the transmission of light to the retina. 

In the active stages of the disease, a part, if not the Sclerotic 
whole circumference of the cornea, is surrounded by a ®> ue - 
zone of injected subconjunctival vessels, similar to that 
seen in iritis. In addition to the “ sclerotic zone,” in very Vessels ox- 
many cases of keratitis, numerous minute vessels ap- cornea!* 0 
pear in the cornea, forming a semicircle at the circum¬ 
ference of its upper or lower section, or it may be forming 
an entire circle round the cornea. The vessels run from 
the margin, for about the eighth of an inch inwards, 
towards the centre of the cornea. By the*unaided eye, 
these small vessels cannot be distinguished from one 
another, and the part appears as if it had been stained 
with a narrow band of vermilion, or smeared with 
blood.* In some few. cases, this plexus of vessels is 
prolonged further inwards towards the centre of the 


“Diseases of the Eye,”by Dixon, 3rd edition, p. 8& 
K 
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cornea, in which case the patient usually complains 
much of intolerance of light and supra-orbital pain. 

The amount of vascularity of the subconjunctival tis¬ 
sue and cornea, will vary with the intensity and progress 
of the keratitis. In subacute and chronic cases these 
symptoms may he wholly wanting; nevertheless the 
cornea presents the peculiar ground-glass appearance of 
keratitis; this condition of the parts is particularly 
noticeable in instances of inherited syphilitic keratitis. 
In the more acute cases the orbital conjunctiva is con¬ 
gested. 

The patient may complain of lachrymation, and 
some intolerance of light, but he is most solicitous 
about the haziness of vision, of which ho becomes 
painfully conscious if the opacity extend to the centre 
of the cornea. It is surprising what a complete im¬ 
pediment to useful sight, oven a slightly nebulous 
state of the cornea may prove, if situated directly in 
the axis of vision; and the alarm of the patient, so long 
as the dimness of vision continues, though groundless, 
is very natural. 

Intolerance of light and lachrymation are not pro¬ 
minent features in keratitis, so long as the epithelial 
layer of the cornea is but slightly affected; if these 
cells become entirely destroyed, and the peripheral 
distribution of the nerves exposed, not only does the 
patient suffer from photophobia, but complains also 
of considerable pain in the eye, and ciliary neurosiB. 
These, however, are exceptional cases: keratitis, as a 
general rule, is not characterized by pain or great in¬ 
tolerance of light, but chiefly by dimness of vision 
occasioned by the hazy state of the cornea 

The natural tendency of keratitis is to terminate in 
recovery, although the process is frequently a very 
tedious one, extending over' a period of several 
months, the disorder often attacking first one eye 
and then the other before it finally subsides, and we 
should warn- our patients of this before undertaking 
the charge of the case; nor can we overlook the fact 
that in neglected instances of keratitis the jris may 
become involved, and the danger be only discovered 
after the cornea has cleared, j&e may suspect danger 
of this description, or even the extension of the disease 
to the choroid, if during an attack of apparent keratitis 
the patient complains of much ciliary neuralgia, pain 
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on pressure over the ciliary body, and photophobia. 

Our prognosis will of course be far from favourable 
under such circumstances; but unless in complicated 
cases, the greater number of instances of the form 
of keratitis we are now considering make good re¬ 
coveries. 

The disease is met with among people of all ages Oayes. 
and classes, but the majority of cases occur among 
young and sickly children : I shall subsequently refer 
more particularly to instances arising from inherited 
syphilis. Keratitis may, however, come <A quite in¬ 
dependently of any specific influences, and it is often 
difficult to assign any positive cause for its appear¬ 
ance ; occasionally it is a consequence of irritation by 
a foreign body or wound of the cornea. 

Treatment .—Bearing in mind the fact, that the Treatment. 
tendency of keratitis is to get well of itself, we need 
not be over-anxious to effect a cure. This remark of 
course applies only to uncomplicated cases, if other 
structures besides the cornea are involved, the case 
must bo treated upon principles discussed under the 
headings of iritis, irido-choroiditis, and so on. 

Counter-irritation in the form of an issue opened in Counter- 
the skin of the temple, or a succession of blisters irritatio “- 
established in this situation, are doubtless frequently 
most serviceable, and hasten the reparative process in 
keratitis. Indeed, I hardly know of any disease of the 
eye which appears to be so much benefited by counter- 
irritation, and it should almost invariably form a part 
of our treatment. 

It is a good plan to drop a weak solution of atropine Atropine, 
into the affected eye, so as to keep the pupil dilated; 
by this means we diminish the secretion of agueous, 
and preserve the iris at rest—both desirable objects in Hast, 
the treatment of these'cases. IF the eye is irritable 
I usually order my patients to keep it closed by means 
of a pad and bandage, applied oyer the eyelids, to be 
worn during the day, but discontinued aA night. No 
further local treatment is necessary. 

The patient’s general health must be carefully improve 
attended to; tonics, a generous dietary, fresh air, the general 
exercise, and often stimulants are demanded ; leeches hea th ‘. 
and antiphlogistios 1 limply mention, in order that I 
may condemn their use in cases of keratitis. 

In instances arising from the presence of a foreign 

r 2 
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body in the eye, the offending substance should of 
course be removed. If, after an injury, there should 
be much irritation and pain in the eye, cold compresses 
may be kept constantly applied, and opium is often 
serviceable in allaying irritation. 

Syphilitic Keratitis, Non-vascular Diffuse Cor- 
neitis. — I have still to make a few remarks upon a 
special variety of the disease, described as inherited 
syphilitic keratitis. We are indebted to Mr. Hutchinson 
for the thorough investigation of this and some other 
forms of syphilitic affection of the eye. From a large 
collection of clinical material he has been enabled to 
show, that the majority of the cases, formerly described 
as “ strumous ” and “ interstitial ” corneitis, are of 
syphilitic origin.* . The following case affords a good 
illustration of the origin and progress of this affec¬ 
tion :— 

Jogender Nath Dey, aged sixteen, was brought to 
the Ophthalmic Hospital by his father, on the 2nd of 
September, suffering from syphilitic keratitis. The 
man informed me he had had five children, and that 
seventeen years ago, after the birth of his eldest son, 
he contracted syphilis. There seemed no reason to 
doubt that he then had chancre, which was followed 
by enlargement of the glands of the groins, and secon¬ 
dary symptoms. Jogender was born a year afterwards, 
and inherited the disease from which his father was 
suffering. I bad an opportunity of examining his 
elder brother ; he was perfectly free from any trace of 
the syphilitic, taint; but. my patient, who is the second 
son, arid his two younger brothers, bore evidence of 
the existence of the disease in the state of their incisor 
teeth. 

Jogender was a, well-grown and remarkably intelli¬ 
gent lad; he stated that, as far as he could remember, 
he had enjoyed uninterrupted good health up to the 
present time, and that the affection of the eye from 
which he was suffering commenced about six weeks 
prior to his coming to the hospital. In the first 
instance, he noticed that objects held before his left 
eye presented a hazy appearance ; ultimately, the sight 
of the right eye grew dim also, so that he is now nearly 


* Ophthalmic Hospital Reports, vol. i. pp. 191 and 226; and 
vol. ii. pp. 54 and 258. 
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blind. During this time he suffered no pain or incon¬ 
venience beyond the gradual loss of vision. 

I found both eyes in much the same condition, the Ground- 
sclerotic and conjunctiva being perfectly normal, but J^“ 8 ea . 
the cornea presenting the ground-glass appearance of 
keratitis, with the characteristic zone of vessels round 
its margin: and, in addition to this, floeculent-looking 
spots, of a whiter hue than the rest of the hazy cornea, 
were scattered throughout its substance. 

On examining this boy’s teeth, the superior incisors Charaete- 
were found to be widely separated from «each other r “ tio teeth ' 
and club-shaped, their thin cutting edges being notched 
in the manner described by Mr. Hutchinson as pathog¬ 
nomonic of inherited syphilis, and plainly indicating 
the primary cause of the disease from which he was 
suffering. The following mixture was prescribed :— Treatment. 

Hydrarg. biehlor.gr.j. 

Potas. iodid. 5 j. 

Aquae.svii’j. 

Half an ounce to be taken twice a day after meals. 

He was also ordered to rub a drachm of mercurial and 
belladonna ointment over the forehead and eyebrowH 
for twenty minutes every night; blisters were applied 
to the temples; and lastly, I directed him to take 
regular exercise, and a full and varied diet. 

The medicines were used perseveriugly; and on the. 

20th September, the report states that the left cornea 
was decidedly less opaque than at the commencement 
of the month. The mercurial ointment was now dis¬ 
continued, but the mixture was repeated. On the 
15th of October his eyes were very much hotter, and 
the iodide of iron was substituted for the bichloride of 
mercury. A mouth later both cornea were perfectly Recovery 
transparent, no vestige of the keratitis remaining. perfect. 

It is ’hardly necessary for me to mention, that when 
either parent has been affected with primary or secon¬ 
dary syphilis, their off spring are very likely to inherit 
the disease. The family history, the health both of 
parents and offspring, the particulars of previous ill- DJagnoMs 
.nesses, as well as the general appearance and physiog- by history, 
nomy of the patient, will furnish materials on which 
to ground our diagnosis in suspected cases. 

In a series of instances of keratitis and iritis occur- 
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ring under these circumstances, Mr. Hutchinson 
noticed a peculiar formation of the incisor teeth, which 
ultimately led him to the conclusion, that their con¬ 
dition might be relied upon as an important test of 
the existence of inherited syphilis. A few delicate 
prominences are noticed on the edges of the central 
mcisors : those gradually wear away after the child 
has used them for a time, and the free border of the 
tooth then becomes curved. A very common appear¬ 
ance of the syphilitic incisors is where some are notched 
and others^onical or peggy. These are the permanent 
teeth; in the case of the temporary set, although often 
misshapen, irregular, and decaying, these characteristic 
forms are not apparent. 

Jogender Nath Dey’s teeth were notched and irre¬ 
gular, and so were his younger brothers’; but it was 
rather the condition of my patient’s eyes which led me 
at once to suspect that the keratitis from which he was 
suffering was syphilitic. In non-specific inflammation 
of the cornea, it is by no means an uncommon thing 
to see a portion of its laminated structure remaining 
transparent, while other parts present a ground-glass 
appearance. This is also the case in syphilitic kera- 
o is Ioit ,mtcby tltis ; but in this form of disease the hazy cornea is 
’* ■ ' always dotted over with patches of a denser opacity 

than that of the rest of the inflamed tissue, unless the 
case be near recovery, when the white spots gradually 
disappear, and the cornea ultimately resumes its usual 
transparency.* 

The average duration of syphilitic keratitis, if 
brought early under treatment, does not exceed three 
or four months, and sometimes it may disappear in 
even a shorter period. Unless in neglected cases, 
among poor and ill-fed people, ulceration of the cornea 
is by no means a common sequence of keratitis. The 
majority of cases certainly recover (unless complicated 
with iritis or irido-choroiditis), although if the process 
of cure be left entirely to Nature, it may take a very* 
long time before tbe diseased action subsides ; on the 
other hand, if assisted by appropriate treatment, a 
comparatively speedy recovery may be expected. 


Characto- 


Uleeration 

rare. 


♦ Ophthalmic Hospital Reports, vol. i. p. 232: Mr. Hutchinson 
on Syphilitic Inflammation of Cornea. 
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It is rare to meet with an instance of inherited Ago of 
syphilitic keratitis occurring in a child under four years pa lent8 ’ 
of age; opacities of the vitreous and lens from the 
same cause seldom make their appearance before the 
adult period of life. Inherited syphilitic iritis, on the 
other hand, generally commences when the infant is a 
few months old. 

The Treatment of syphilitic keratitis should consist Treatment. 
principally in attending to the patient’s general health. Attend to 
and keeping his system in good working order, by 
simple, but at the same time, nourishing* food, with 
plenty of fresh air and exercise. The affected eye 
should be kept at rest by a light pad of cotton wool 
and a bandage. 

With regard to drugs, I believe that mercury may be Mercury 
judiciously used for the alleviation of this disease. action 8 " 
The best mode of applying it in these cases is by in¬ 
unction, the mercurial ointment being rubbed into the 
thighs and armpits twice a week for twenty minutes 
at a time. I never prescribe mercury internally for 
children, nor do I find it necessary to push the treat¬ 
ment so far as to affect, the gums. In robust and 
healthy patients, therefore, suffering from syphilitic 
keratitis, begin at once with a course of mercury, and 
carry it on for four or five months, whether the disease 
of the eye be cured or not. Sickly children, however, 
cannot undergo this treatment, and cod-liver oil and Cod-liver 
iodide of iron, with occasional doses of hydrarg. c. creta, oll » *°- 
quinine, and soda, must be substituted for mercury. 

If there be no congestion of the vessels of the sclerotic Iodine 
or conjunctiva, a solution, consisting of two grains of lotion - 
iodide to an ounce of water, may with advantage be 
dropped into the eye twice a day. In almost all cases, 
an issue opened in the skin of the temple will prove issues very 
serviceable. A bit of the integument being nipped efficacious, 
up between the finger and thumb, a needle with a few 
threads,of silk is passed through the fold; the thread 
*is then tied in a knot, and left in this way for three 
weeks or a month. If the patient or friends object to 
an issue, we must apply a series of small blisters over Blisters, 
the skin of the temples, but they are not so efficacious 
as the seton. 

Keratitis Punctata, Keratite Ponctu<e, Dotted Kbeatitis 
Keratitis, hre terms employed by M. Wecker and Punctata. 
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other writers to deseribe an affection in many respects 
analogous to “ Aqno-capsulitis ” of other authors. 
Dotted keratitis is by no means a common form of 
disease ; it is characterized by the presence of a number 
of small white spots, scattered'over the posterior elastic 
lamina of the cornea, consisting of patches of degene¬ 
rated epithelium. This condition of the cells of the 
posterior elastic lamina is usually complicated with 
some amount of general haziness of the cornea, which, 
by interfering with the passage of light to the retina, 
renders the^iatient’s sight very imperfect. The opaque 
epithelial cells arc shed from time to time, and may 
sometimes be seen floating about in the aqueous, which 
becomes, in consequence, more or less turbid. 

Although the natural convexity of the cornea may 
be somewhat augmented, it does not appear that the 
aqueous is secreted in abnormal quantity, the altered 
curvature being due to structural impairment of the 
cornea; the tough posterior elastic lamina, and pro¬ 
bably the laminated tissue, opposing less resistance to 
the distending force of the aqueous when affected with 
this form of disease. This view is further confirmed 
by the fact, that the tension of the eyeball is not in¬ 
creased in an uncomplicated instance of dotted kerati¬ 
tis, which would be the case if there were an excessive 
secretion of aqueous humour. 

The symptoms to which keratitis punctata gives 
rise are seldom of an active kind—that is, the patient 
suffers from only slight pain in the affected eye, and 
dimness of vision caused by the opaque condition of 
the cornea. 

On examining the eye, wc notice, during the active 
stage of the disease, a zone of congested subconjunc¬ 
tival vessels surrounding the cornea, and usually there 
is a considerable amount of conjunctival congestion. 
There will generally be no difficulty in detecting the 
presence of the opaque patches of fatty epithelium on 
the posterior surface of the cornea ; they are, however, 
best seen by means of transmitted light, and when the 
opacities are very faint, it may only be possible to 
make them apparent in this way. The aqueous will 
appear somewhat muddy, and flakes of degenerated 
epithelium are occasionally seen floating about in it; 
some of these may be deposited on the iris, giving it a 
speckled appearance. 
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From the connexions of the posterior elastic lamina, 
it is evident that disease of this structure is likely to 
spread to the iris and ciliary body, and in practice we 
find that such is occasionally the caso. Under these Extension 
circumstances we have, superadded to the abnormal to “is. 
state of the cornea, symptoms indicative of disease 
of the deeper structures of the eye, such as increased 
tension of the globe, pain in the eye, and ciliary neu¬ 
rosis, intolerance of light, and inability on the part of 
the iris to respond to its natural stimulus, or to the 
action of mydriatics; but in uncomplicated cases of 
keratitis punctata, none of these symptoms are 
present. 

Keratitis punctata is most frequently met with often *y- 
among children, particularly those suffering from a phiiitio. 
syphilitic or scrofulous diathesis.* It generally attacks 
both eyes, sometimes simultaneously, but more often 
consecutively. 

The ordinary course of this form of keratitis is to- Prognosis 
wards recovery, unless complications arise as above B»od. 
indicated; the cure, however, is always a very pi-o- 
longed one, and we should be careful not to give a 
favourable prognosis until we are quite sure that the 
deep structures of the eye are unaffected. 

The 'Treatment of this form of disease resolves itself Treatment. 
into the use of very much the same means as those 
recommended in cases of ordinary keratitis. It is 
generally advisable to have the affected eye closed with Heat, 
a pad and bandage, and atropine should be applied so Atropine, 
as to keep the pupil dilated. In syphilitic cases, cod- 
liver oil, iodide of potassium, and mild mercurial pre- 01 . mor. 
parations should be employed. In the majority of Pot- iod. 
instances of non-specific origin, iron and quinine, and Tonics, 
a tonic plan of treatment, will probably hasten the 
recovery; and in all instances of this disease counter¬ 
irritation is most valuable, in the form of either an 
issue or a series of blisters to the temple. Should Issuaa* 
complications arise, such as iritis or irido-choroiditis, 


* On Syphilitic Inflammation of the Eye, by J. Hutchinson," 
who has ably elucidated the syphilitic history of that form of 
the affection in which the iris participates, and which is more 
correctly designated as korato-iritis: Ophthalmic Hospital Re¬ 
ports, vol. i. p. 192, and vol. ii. p. 278. 
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they most be managed according to the principles of 
treatment detailed under their respective headings. 
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Suppurative Keratitis, including abscess of the 
cornea, and onyx, may be conveniently described 
under two heads, the acute and the subacute. 

1. Acute Suppurative Keratitis is attended with 
considerable and often violent pain in the affected eye, 
extending to the eyebrow ana temple. The patient 
complains of intolerance of light and e pipho ra; the 
conjunctivas usually much congested, and often con¬ 
siderable chemosis exists, concealing the injected zone 
of vessels winch surrounds the circumference of the 
cornea. The cornea itself is hazy, and as the disease 
advances suppuration takes place in its laminated 
structure. The pus thus formed may escape exter¬ 
nally, giving rise to an ulcer, or may burst into the 
aqueous chamber; or, lastly, it may gravitate down¬ 
wards between the layers of the cornea to its inferior 
section, forming a yellow opaque patch, resembling in 
form and size the white mark seen at the root of the 
finger-nails, and hence the term onyx. The superior 
border of this collection of matter is convex, and being 
situated between the layers of the cornea, it does not 
change its level as an hypopion does, when the patient 
bends his head over oh one side. The collection of pus 
resulting from this form of keratitis seldom reaches as 
high as a line corresponding to the lower margin of the 
pupil. 

The formation of pus occurs as frequently in the 
upper as in the lower section of the cornea; but in 
either case the result is the same. If it does not escape 
it descends to a lower level, either among the corneal 
fibres or between the laminated structure and posterior 
layer. 

The course which this disease pursues much depends 
on the situation of the abscess; if it be superficial, the 
pus makes ar opening for itself externally, and com¬ 
paratively little injury is done to the cornea; the 
pressure of the aqueous from behind not only tending 
to force the matter outwards, but also to keep the walls 
of the abscess in apposition when empty, so that the 
cavity occupied by the pus is thus effectually closed; 
and beyond a slight hazy appearance of the part, no 
vestiges of the disease may remain. Should it happen. 
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however, that the haziness, though slight, is in the 
axis of sight, the patient will probably complain 
grievously of the impairment of vision which it pro¬ 
duces. 

If, on the other hand, the abscess is situated deeply Bad if re- 
in the laminated tissue of the cornea, the consequences tained - 
may be most serious. The matter thus pent up is 
prone to spread among the corneal fibres, and inflict Cornea de- 
lrreparable damage on its structure; # or it may force stro 3' od - 
its way between, and separate the’posterior elastic 
lamina from its attachments. The chance* of its find¬ 
ing a free vent into the aqueous chamber, through the 
posterior elastic lamina, are small, fov an opening in 
the latter membrane is immediately closed by the out¬ 
ward pressure of the aqueous. Under these eircum- Danger of 
stances the diseased action will very probably spread 
to the iris and deeper structures of the eye. In cases 
of this kind, we can generally make out the condition 
of the parts by the lateral method of examination; 
the posterior layer of the cornea will bo seen bulging 
backwards, and often touching the iris, and Hakes of 
lymph and pus may usually be observed floating about 
in tl.e muddy aqueous humour. The fibrous structure Signs of 
of the iris wdl be more or less hazy, and the pupil, in iritm - 
all probability, will refuse to dilate when atropine is 
applied to the eye ; or if the iris docs act, the pupil 
may assume all manner of shapes from the existence 
of anterior synechia. Under these circumstances, the Suffering 
pain in the eye and side of the head, from which the S ruat - 
patient suffers, is often excruciating. 

The prognosis, then, in this second class of cases, is 
most unfavourable, for if the posterior elastic lamina 
be involved, general inflammation of the globe of the 
eye may at any time be excited. In other cases, the The eye 
suppuration and destruction of the cornea continue be lost - 
until it can no longer resist the intra-ocular pressure, 
and the degencrated.-strueture gives way, the contents 
of the eyeball escape, and the eye collapses ; or if the 
rent in the cornea has not been very considerable, pro¬ 
lapse of the iris and a staphyloma may occur. 

The Treatment of abscess of the cornea must be con- Treatment. 
ducted upon the same principle as that of a similar 
collection of matter in any other part of the body. If 
the pain and ciliary neurosis are very great,.as is 
usually the case, warm fomentations may be con- 
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stantly employed, and the subcutaneous injection of 
morphia beneath the skin of the temple must be re¬ 
sorted to. A solution of atropine should be applied 
to the eye every six hours. 

Whenever matter forms in the cornea, the sooner 
we make a depending opening into the part the better, 
so as to allow the pus to escape externally. In somo 
instances the matter is thick and cheeselike, and will 
not readily flow through the incision in the cornea; if 
this is the case, a small scoop should be introduced 
into tbe abscess, and its contents evacuated. Our 
incision in the cornea should take an oblique direction, 
to avoid tbe risk of running the point of the instru¬ 
ment into the anterior chamber, which is very unde¬ 
sirable, because tbe presence #f the aqueous is most 
serviceable in keeping up pressure from behind, and 
forcing the pus out through the external opening 
which we have made in the cornea.* There is generally 
little fear of this accident happening, for the posterior 
elastic lamina bulges backwards, leaving space between 
tbe middle and posterior layers of the cornea to allow 
of our being able to manipulate with freedom. 

I am in tbe habit of always administering chloroform 
in operations of this kind : it seems to me otherwise 
almost impossible to command the patient’s eye, and 
open tbe abscess with due precision. The patient 
generally experiences great relief when the matter has 
been allowed to escape; subsequently hot poppy-head 
fomentations may be used three or four times a day, 
and in tbe intervals an ointment composed of morphia, 
belladonna, and Indian hemp should be smeared over 
tbe eyelids, and the eye kept closed with a light pad 
and bandage. 

Should it appear that the iris has become involved, 
the treatment of the abscess in the cornea must still 
be conducted upon the principles above detailed; but 
we shall have to use frequent instillations of atropine, 
in order to dilate the pupil as speedily as possible. If 
the destruction of the cornea continues, and more 
particularly if the iris dilates irregularly under the in¬ 
fluence of atropine, it may be necessary to perform 
iridectomy, and the sooner we resort to this operation. 


* “Traitd dos Maladies des Yeux,” par A. P. Demours, t. i. 

p- 281 . 
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under these circumstances, the better. I have but 
little faith in simply opening the anterior chamber 
and evacuating the aqueous fluid in cases of this 
kind. 

In some instances of suppurative keratitis, the ten¬ 
dency of the affection is to spread rapidly from the 
original scat of the disease, and yet the pain and irri¬ 
tation in the eye may have subsided. In this very 
dangerous class of cases, the chlorine water is a use- chlorine 
ful local application ; it should be dropped jpto the eye water, 
three times a day, and a firm compress and bandage 
applied for four or five hours, but this must be dis¬ 
continued, or the pressure lessened, if it increases the 
pain in the eye. Warm, fomentations are very useful, Fomcnta- 
unless there be considtwajble congestion and chemosis tlo,ls - 
of the conjunctiva, in which case they are apt to 
augment the blood stasis, roducing still further the 
already defective supply of nutritive material to the 
cornea, and consequently hastening its destruction. 

2. Snhacutc Suppurative Keratitis differs from the 2 . Sub¬ 
acute form of the disease, in that there are no appear- acuto form - 
anees of inflammatory action in the part, nor does the 
patient complain of pain or photophobia, except from 
complications hereafter described. 

It is most commonly met with among persons in a x n debility 
debilitated state of health ; we see it for instance after 
cholera, starvation, or small-pox, especially among 
children, and it then pursues a very rapid course. The Ypltow 
disease commences with the appearance of one or metre corneal 

? fellow-looking patches of suppuration, situated in the i )atcheB - 
aminated tissue of the cornea; these spots extend 
themselves rapidly, they coalesce; and in the course of Abscess, 
a few days, or it may be hours, a considerable portion 
of the cornea is involved, and a collection of pus will 
have taken place in its lower part. 

The further course of the disease depends very much 
upon the extent and rapidity with which the degenera¬ 
tive changes progress, and also upon the position of 
the accumulated matter. If the pus has formed in the 
anterior layers of the cornea, the abscess may burst May burst 
externally; but should it occupy the deeper layers, so externally, 
as to involve the posterior elastic lamina, it is very 
probable that the diseased action will extend to the 
iris and deeper structures of the eye. The con¬ 
junctiva is then usually much congested, and the de- 
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struction of the cornea frequently progresses very 
rapidly. 

Treatment. The Treatment to be followed in these cases must be 
Support the directed towards the restoration of the nutritive powers 
strength. 0 f our patients, so as, if possible, to stay the decay and 
death of the cornea. In all probability we shall have 
to resort to stimulants, a highly nutritious diet and 
tonics. Among the latter, the tincture of muriate of 
iron, given in twenty minim doses, with a grain of 
sulphate of^juinine, every six hours, will sometimes be 
beneficial. 
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Should a collection of matter take place in the cornea, 
it must be evacuated as soon as possible, in the manner 
already described. Atropine must always be employed, 
particularly during the early stages of this disease. 
These cases beyond all others are influenced by a com¬ 
press carefully applied over the eye, chlorine water 
being also employed. With regard to the compress, it 
is seldom likely to do good if if causes much pain in 
the eye, we must then slacken the bandage or leave it 
off for several hours during the day, and if there is not 
much conjunctival congestion, we may then employ 
the poppy-bead fomentations. Unfortunately our best 
efforts are too often unavailing, the destructive changes 
in the cornea advancing so rapidly, that we have no 
time to improve our patient’s health. The affection, 
moreover, having a constitutional basis, both eyes are 
often involved, so that the condition of the patient is 
indeed a most hopeless one. 

Should other means fail, and the destruction of the 
cornea continue to advance, we are not only justified 
in performing iridectomy, but it is our bounden duty 
to do so at once, provided any portion of the cornea 
remain transparent. Under these circumstances it 
is advisable to remove about one-fourth of the iris 


from behind the transparent part of the cornea. Thus, 
supposing the lower half of the cornea has been de¬ 
stroyed, and its upper part is still transparent, we need 
not hesitate to make an opening into the anterior 
chamber through the superior part of the sclerotic, and 
it* great . remove at least a fourth of the iris. I do not attempt 

value. to explain the modus operandi of iridectomy under 
these circumstances, but I can assert most positively 
my conviction, that I have often seen a patient’s sight 
saved by this proceeding, when no other prospect 
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seemed to remain, but certain and incurable blindness; 
nor do I think it advisable to attempt to relieve symp¬ 
toms of this kind by simply resorting to the operation 
of paracentesis of the'cornea; valuable time may thus 
be thrown away and iridectomy perhaps delayed until 
it is too late to do any good. 

Keratitis from Nervous Lesions .—In concluding this Keratitis 
subject, I- may briefly refer to a form of suppurative lrom 
keratitis, which arises from defective innervation of the lesions, 
cornea, in consequence of which its nutrition is im¬ 
paired, and degenerative changes, such as those above 
described, occur. The most common cause of this form 
of the disease, are wounds or injuries affecting the 
superficial branches of the fifth nerve. Thus we occa¬ 
sionally sec rapid destruction of the cornea take place, 
apparently from the irritation caused by a foreign 
body lodged in the folds of the conjunctiva. Injuries 
affecting the origin or trunk of the nerve may induce 
a similar train of symptoms, which when once begun 
generally defy all our efforts to stop their progress. 

In cases arising from peripheral irritation of the Remove 
Herve, we may, by the removal of the cause, put a st< >p cause, 
to its injurious effects on the cornea. M. Snellen con¬ 
siders that in the analogous case of ulceration of the 
cornea, apparently arising from injury of the fifth pair, 
it is from the particles of dust and dirt which then 
find their way into the eye, that the destructive changes 
arise. He asserts that if, after injury of the nerve, Protect the 
the eyelids are kept perfectly closed, should ulceration e ? e - 
occur at all, it is very partial in its effects.* 

Dr. Sinitzin, on the other hand, considers that after Sinitzin’s 
injury to the fifth nerve, neuro-paralytic phenomena 
occur whether the eye is protected or not; he states 8 ‘ 
that, having studied the effects of ablation of the supe¬ 
rior cervical ganglion of the sympathetic nerve upon Bemoval 
the eye in a large number of experiments, he lias oi ' cervical 
arrived at the following results:—1. Immediately eang 108 ' 
after the ablation of this ganglion, increased vascular 
injection was constantly observable iu the fundus of Hyperaemia 
the eye of the same side. Ophthalmoscopic examina- of f undus - 
tion showed that the choroidal vessels had increased 


* Annates d' Oculistique, t. liii. p. 178; see also a case strongly 
confirming this view by Mr. Hulke, Ophthalmic Hospital Reports, 
vol. v. p. 177. 
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in size, that their anastomoses had become much metre 
distinct, and that in general the fundus was of a much 
deeper red on the operated, than upon the sound side. 
2. The temperature of the eye*of the operated side 
rose. In the sac of the conjunctiva and beneath 
the capsule of Tenon the difference in temperature 
amounted to as much as 0‘9° to 2'4° Ctjnp 3. The 
cornea of the side operated upon possessed, when com¬ 
pared with the other, a much greater capability of re¬ 
sistance to Ijjie action of foreign and neutral substances. 
If, for instance, a fine spiculum of glass was inserted 
to an equal depth into each cornea, it always happened 
that, whilst on the sound side the spiculum excited 
more or less violent cornunoti^jt-is, pannus, purulent 
infiltration of the corn'MMWtS"subsequent ulceration 
and ultimate disintegration frf the adjoining tissue, or 
a more or loss severe iritis and threatening of pan¬ 
ophthalmitis—on the operated side either scarcely any 
reaction occurred, which was most commonly the case, 
or at most it was but slight. It was also observable 
that, as Claude Bernard has shown, the stronger the 
animal the greater the difference in the temperaturd? 
and the sooner after the operation the foreign body is 
inserted the greater is the resistance exhibited by the 
sound side. 4. The well-known neuro-paralytic phe¬ 
nomena consequent upon section of the fifth nerve in 
the skull, immediately in front of the Gasserian gan¬ 
glion, do not occur if shortly before this operation, 
or immediately after it, the cervical ganglion is 
removed. 5. Even when some of these neuro-para¬ 
lytic phenomena have made their appearance after 
section of the fifth, ablation of the ganglion will cause 
them to vanish in the course of a few (two to four) 
days. 6. Such disapj>earanee is possible so long as 
the Surface of the cornea remains moist and polished 
if these conditions have supervened, separation of the 
epithelium, haziness of the cornea, as well as injection 
and swelling 6f the iris, they will no longer, disappear. 

7. The complete atrophy or destruction of the cy* con¬ 
sequent upon section of the fifth may still be staved 
off if the ganglion be removed during the progress of 
the changes, the conditions present either remaining 
in statu quo or undergoing more or less improvement. 

8. The ulceration of the lips, especially of the lower one, 
following section of the fifth, as well as the ulceration 
of the eyelids, completely vanish after section of the 
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sympathetic. 9. For the improvement taking place 
under the four last heads it is not requisite for the 
animals to have any special protection from injury Protection 
afforded. In Dr. Sinitzin’s opinion, the neuro-para- 
lytic phenomena after division of the fifth occur L 
whether the eye of the side operated on is protected 
from irritation or not. 10. The diminution of tem¬ 
perature, observed by various experimenters on the 
same side ofter section of the fifth, never occurs when 
ablation of the sympathetic ganglion has been simul¬ 
taneously performed. Dr. Sinitzin says# that the 
changes in the circulation appear to be at the bottom 
of these effects. Ligature of the carotid, or irritation 
of the depressor nerve of.the heart, neutralizes the in- - 
hibitory effects of the*?Aal|ktfioii of the sympathetic 
ganglion upon the neuro-parlflytic phenomena conse¬ 
quent on section of the fifth.* 

The treatment in these cases, when suppuration is 
established, is to be conducted upon precisely the same 
principles as in the case of abscess ; it may be neces- - 
sary to perform an iridectomy in order to save the Iridectomy, 
transparent portion of the cornea. 

ULCERATION AND ITS CONSEQUENCES. 

Ulceration of the Cornea may be conveniently Uirmsoi 
considered for descriptive purposes under two heads, Cornua. 
the acute and subacute, or sthenic and asthenic forms. 

We must bear in mind, however, that in practice we Oenem) 
shall frequently meet with eases where it is difficult 
or impossible to say to which class they belong, the line 
of demarcation between acute and subacute ulcera¬ 
tion being by no means a definite one ; nor is the dis¬ 
tinction ofmiich importance in a practical point of view. 

As a general rule, it may be affirmed, that ulcera¬ 
tion of the cornea differs from ordinary keratitis in the 
l oss of .substance it occasions, and in the nature 
and result of the reparative process by which a 
cure is effected. Thus it frequently hhppcns in the Cause loss 
case ulceration, that the cornea is permanently 
injured, and sometimes its transparency entirely de¬ 
stroyed, either by the formation of a dense cicatrix, or 
from perforation and staphyloma. 


Lancet, 1N71, p. 001, vul. i. 
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1. Acute or Sthenic Ulceration of the Cornea is always 
accompanied with great pain in the eye, and intolerance 
of light: these symptoms are often so severe, that it is 
almost impossible for the patient to open his eye, and 
the moment he docs ho, a gush of tears takes place, 
and the lids are involuntarily closed. The pain in 
these cases is often of an intermittent character, and 
usually increases towards bedtime, keeping the patient 
awake for hours together: it is by no means confined 
to the eye, but extends over the forehead and side of 
the head. 

The palpebral and orbital portions of the conjunctiva 
are generally very much congested, and the sclerotic 
zone of vessels round the cornea-is" deeply injected. 
In very many instances the entire epithelial layer of 
the cornea is rough and hazy; but at one or more 
spcAs we shall notice that tTTe cornea appears to have 
been eaten away or destroyed. The depth, extent, and 
situation of the ulcer will of course vary in almost 
every case. 

The appearance also of the ulcer differs with the 
nature and stage of the disease; at first it looks like 
an opaque patch situated in the cornea, of a greyish 
colour; its surface is raised above the cornea, its 
edges shading oil'into the apparently healthy structure; 
but after a time the central portion of this spot degene¬ 
rates and is thrown off, an excavation in the substance 
of the cornea becoming apparent. The base of the ulcer 
may be clear and transparent, especially if the disease 
has eaten down to the posterior clastic lamina, which 
has, apparently, considerable powers of resisting these 
destructive changes, and may remain perfectly clear, 
while the laminated tissue of the cornea above it has 
been entirely destroyed. The margins of these sthenic 
ulcers are generally well defined, but jagged and irre¬ 
gular, and of a greyish white colour. 

As the nicer begins to heal, we may notice that it 
lessens in circumference, the reparation beginning at 
the edges and extending towards the centre. As this 
process goes on, blood-vessels will be seen coursing over 
the cornea arid passing up to the edge of the ulcer; 
they gradually dwindle away as the ulcer heals. No 
sooner do the epithelial cells re-form, than the patient 
experiences the greatest relief from a cessation of the 
pain and photophobia from which he previously suffered. 
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It would be impossible to describe the various forms 
which ulcers of the cornea assume, but there are some 
varieties so frequently met with in practice that they 
require a word or two of special notice ; among these 
the crescentic ulcer of the cornea is not only very dan¬ 
gerous, but most difficult to treat. These crescentic or 
encircling ulcers commence at the edge of the _ cornea, Encircling 
and look very much as if a bit of the cornea had been ulcor - 
chipped out. The ulcer has not only a tendency to 
extend itself round the circumference of the cornea, 
but also to eat deeply into its substance. f She supply 
of nutritive material is necessarily cut off from the 
central part of the cornea, and it may consequently 
slough. These ehsea of ulceration, though similar in 
their results to those occurring in purulent conjuncti¬ 
vitis, may arise quite independently of inflammation 
of the conjunctiva. <- 

In other cases the ulcer assumes a funnel-shape, 
extending deeply into the cornea, and is very apt to Perforating, 
perforate it in spite of our best efforts. 

2. Snhacutc or Asthenic- Ulceration of the cornea is 2 . Sub¬ 
net characterized by pain, photophobia, or 'any of the 
more urgent symptoms of irritation noticed in the u terB ‘ 
acute form of the disease; there is seldom much con¬ 
gestion of the sclerotic or conjunctival vessels, and the 
ulceration is often a very tedious process, but, fortu¬ 
nately, has less tendency to involve the deeper 
layers of the cornea, and consequently to lead to a 
staphyloma, than the more acute forms of the 
disease. 

These asthenic ulcers are generally superficial; their Superficial 
borders are well defined and sharp, as though a piece an “ sharp, 
had been punched out of the cornea. 1’ew if any 
vessels will be seen running up to them from the con¬ 
junctiva; in fact, there is evidence of want of action iuuctive. 
in the part, the ulcer neither spreading nor healing, 
except by very slow steps, or by fits and starts. 

Prognosis .—This will depend more up®n the depth Prognosis, 
and situation of the ulcer than upon its sthenic or depth and* 
asthenic character. Thus, even a subacute ulcer, from sent, 
its long continuance, may involve the posterior elastic 
lamina, and ultimately set up lesions in the deeper 
structures of the eye ; though such complications are 
doubtless more liable to occur in cases of sthenic 
ulceration, because the latter has a marked tendency 

s 2 
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to spread, not only in circumference, but also to the 
deeper layers of the cornea. 

Again, the course of sthenic ulcers being more 
rapid, when once they begin to heal, reparation goes on 
favourably, and the prognosis, so far as the ulcer is 
concerned, is favourable ; but whenever there has been 
loss of substance in the cornea, whether by acute or 
subacute ulceration, more or less opacity of the part 
will remain, as a permanent mark of the original 
disease; and should this opacity happen to be situated 
in the axiSr of vision, the patient’s sight must remain 
impaired. Much may perhaps be done by forming an 
artificial pupil, but still the injury inilicted by the 
ulcer is lasting. 

Unfortunately, this does not represent the whole 
risk of corneal ulceration : we have not only to fear the 
formation of a dense cicatricial tissue in deep ulcers of 
the cornea, but also that the attenuated cornea at the 
seat of ulceration may give way before the intra-ocular 
pressure, and that a staphyloma of the cornea and iris 
will occur. 

The situation and depth, therefore, of the ulcer are 
always most important points to consider in forming 
a prognosis ^superficial ulcers rnay heal, and the parts 
recover tlieir normal transparency, but the effects of 
deep ulcers of the cornea are never overcome. Should 
the latter not extend to the centre of the cornea, they 
may still be comparatively harmless; but if,.from 
thinning of the cornea, a staphyloma takes place, this, 
by involving the iris, as I shall subsequently explain, 
is apt to occasion the most serious mischief, if not 
absolutely to destroy the eye. 

Trimtinent.— It will be evident from what I have 
just said regarding the prognosis, that our main object 
in treatment must be to prevent, if possible, the 
ulcerative process from extending either in depth or 
area; for such extension must result in loss of trans¬ 
parency in tke cornea. 

In most instances of ulceration (excepting traumatic 
cases, or those depending on conjunctivitis), the pa¬ 
tient’s general health will be found at fault ;* in no 


* “ Lectures on Diseases of the Eyo,” by J. Morgan, 2nd 
edition, p. 111. 
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affection of the eye is it more necessary to attack the 
disease by improving the assimilative and nutritive 
functions of the body, and as a general rule, a tonic 
and supporting plan of treatment is demanded. Iron Tonics, 
and quinine, good food, cleanliness, and fresh air are footl - 
the fundamental requisites for the cure of almost all ” ir ' 
instances of ulceration of t he cornea, whether they be 
of the sthenic or asthenic type. One frequently sees 
cases of ulceration of the cornea which resist any kind 
of treatment, but which rapidly improve if the patient 
is sent to the sea-side, or still better, fo* a voyage 
to sea. 

Opium is an invaluable remedy in cases accompanied Opium, 
with considerable pain and irritation of the eye—in 
fact, in what would usually be considered acute cases. 

For an adult, I generally prescribe about a grain of 
opium twice a day, sometimes in combination with 
soda and quinine. At the same time, a strong solution Atropine, 
of atropine should he dropped into the eye three times 
a day; and the extract of belladonna having been 
smeared over the temple and eyebrow of the affected Pad t 
eye, the eyelids must be kept closed with a light pad bandage, 
and bandage. 

The aim of all this is to insure the diseased cornea to insure 
perfect rest; the opium allays the nervous and vascular reBt - 
irritation, and enables the patient to sleep; the atro¬ 
pine retracts the iris, thereby diminishing its secreting 
surface, and the quantity of aqueous which is formed, 
and this, by lessening the intra-ocular pressure, re¬ 
lieves the tension of the cornea. Lastly, the eyelids 
are kept closed, to exclude the stimulus of light, and 
prevent the lids rubbing against the ulcerated cornea. 

We must not forget that, in numerous instances, 
these means alone will not suffice to cure the ulcer, but 
that, as 1 before said, change of air and a tonic plan 
of treatment must also be resorted to. 

In instances of sthenic ulceration it is not advisable Caustic not 
to apply nitrate of silver to the ulaer ; s«*lid nitrate of to be u 
silver should never be employed in these cases. The 
dilute caustic pencil, in experienced hands, may some¬ 
times with advantage be lightly pas wed over the sur¬ 
face of rapidly-spreading ulcers of the cornea ; in the 
majority of instances, however, more harm than good 
is done with nitrate of silver, and as a general rule I 
would not advise its employment in these cases. In 



2G2 


DISEASES OF THE CORNEA. 


or other 
local reme¬ 
dies. 


Iridectomy 
in rapid 
ulcers. 


Advantages 

of. 


If less 
urgent 
draw off 
aqueous. 


Paracentesis 
of cornea. 


fact, all lotions or applications to the eye should he 
avoided in ulceration of the cornea, except the solution 
of atropine: this is the more necessary if we notice 
vessels passing from the circumference of the cornea 
to the border of the ulcer. 

But it may be asked, Can nothing be done then to 
stop the progress and effects of a spreading ulcer, be¬ 
yond keeping the parts at rest and the patient in good 
hygienic conditions P 1 believe there may. Bearing 
in mind what I have already stated regarding opacity 
of the cornea, following loss of substance, we may 
regard it as certain that that portion of the cornea 
which has been affected by such ulceration will become 
opaque, und consequently it matters little what be¬ 
comes of the iris behind it. These considerations lead 
one to recommend, that in spreading ulcers of the 
cornea, if all other means fail, iridectomy should be 
performed, the iris being removed from behind the 
most transparent part of the cornea so that we shall 
subsequently have the advantage of an artificial pupil 
in this situation. 

1 have no observations to make on iridectomy in 
these cases, beyond those I have already made in the 
case of suppurative keratitis, and which are equally 
applicable here. The proceeding is an extreme one, 
and should only be resorted to in eases which have 
resisted all other treatment, but this ojieration may 
then be had recourse to; if judiciously employed, it 
relieves the patient from pain, a rapidly-extending 
ulcer takes on a healthy action after tlie operation, 
and the results may bo most satisfactory. 

Supposing, however, that tlic ulcer is not advancing 
very rapidly, and the symptoms do not appear to be 
sufficiently urgeut to demand so grave an operation as 
iridectomy, we may possibly avert the formation of a 
staphyloma, or perforation of the cornea, by opening 
the anterior chamber with a broad needle, and allowing 
tlie aqueous lunnouar to escape. In this way we can 
relieve the tension of the cornea, and diminish the 
chances of the aqueous bursting through its attenuated 
structure at the point of ulceration. 

In performing paracentesis of the cornea under these 
circumstances, the point of the needle should only just 
be allowed to pass through the floor of the ulcer 
into the anterior chamber, otherwise the iris, or even 
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the lens, may be wounded. It is by no means 
necessary to wait until the deeper layers of the cornea 
are involved before performing paracentesis; on the 
other hand, there is much to be gained by resorting to 
this operation before the deep layers of the cornea are 
alfected, for we thus limit the opening in the cornea to 
that of the size of the needle we introduce, in place 
of having a large rent through the bottom of the ulcer. 

The puncture should be made with a needle, so that Direction?, 
the aqueous may escape slowly. Under these circum¬ 
stances the iris gradually moves forward as the aque¬ 
ous escapes, and comes to rest against the oi>ening in 
the cornea, very likely adhering to it by neoplastic for¬ 
mations ; but these give way as the cornea closes, the 
aqueous thrusting the iris and lens back into their 
normal position. If, after puncturing the ulcer we 
notice, in the course of a few days, that its base is 
again bulging forwards and likely to burst, we must 
again perform a paracentesis, and we may have to 
repeat the operation more than twice. After each 
occasion on which the cornea is opened, the eyelids 
and temples should be smeared over with the extract 
of belladonna, or the atropine ointment, and the eye 
kept carefully closed with a light compress and 
bandage. 

If the ulcerative process be asthenic, want of action Asthenic 
characterizing the disease, and few if any vessels pass- uluers - 
ing from the conjunctiva to the ulcer, we may stimulate 
the part by hot compresses applied over the lids, for Hot com 
an hour, once or twice a day ; or calomel, dusted over {^omei 
the ulcer from time to time, will be useful. 

In these chronic ulcers of the cornea, which are also Setons in 
apt to recur, it is advisable to employ a seton. A ^^' g ,c 
needle armed with stout silk or twine is passed through 
a fold of skin in the temporal region, so as to include 
about an inch of integument, the silk is then tied 
in a loop, and the wound dressed morning and 
evening; the seton may be kept open for a month or 
two. 

But if we notice that vascularization of the cornea 
has commenced, and is extending up to the border of 
the ulcer, we may safely discontinue all treatment, 
simply keeping the pupil dilated, and the eye closed 
with a compress and bandage. The process of cure H . . 
will usually bo greatly expedited by change of air, & measures. 
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well-regulated dietary, and other means tending to 
improve the patient’s general health. 

In cases of ulceration of the cornea complicated with 
perforation, 1 would refer the reader to the section on 
prolapse of the iris. 

II eknia of the Cornea consists in a protrusion of 
the posterior elastic lamina through the outer layers 
of the cornea, which may have been destroyed by 
ulceration. This elastic lamina has considerable power 
in resisting destructive changes, and hence, after the 
laminated tissue of the cornea has been destroyed, it 
may remain unaffected, and being forced outwards by 
the pressure of the aqueous, form a little glassy¬ 
looking nodule, projecting from the corneal surface. 
The transparent appearance of the tumour, bulging 
through the jagged border of the ulcer, is sufficiently 
characteristic to enable us at once to recognise the 
nature of the disease. 

From the extreme thinness of the posterior elastic 
lamina, it necessarily follows that, when aThernia of 
this kind has occurred, the slightest force applied to the 
eye is likely to rupture it. Hence hemiaB of the cornea 
are of short duration, and seldom come under observa¬ 
tion, the posterior elastic lamina usually giving way 
before the distending force of the aqueous, and the 
corneal hernia being replaced by a prolapse of the iris. 
It occasionally happens, however, that the hernia 
remains for some weeks, and gradually becomes con¬ 
verged into cicatricial tissue. 

'Treatment ,.—The patient having been placed under 
the influence of chloroform, and a stop speculum 
adjusted, a broad needle should be run through the 
cornea, and the instrument being tilted on its edge, 
the aqueous is allowed to escape slowly from the eye. 
The needle is then to be removed, and a solution of 
atropine dropped into the eye, a compress and bandage 
being firmly applied over the closed lids, and kept 
there for forty-eight hours. The eye -may then be 
examined, but it will be better to -re-apply the com¬ 
press, and continue its use for some days. 

The object of this treatment is to draw off the 
aqueous, and allow the hernia of the cornea,—that is, 
the posterior elastic lamina,—to resume its normal 
position, and then to keep it there, by means of the 
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compress, till cicatricial tissue shall have formed over 
it. It is advisable before closing the eye, in cases 
where there is apparently defective action in the ulcer, 
to stimulate its edges by touching them with a dilute x>ji ute 
caustic pencil, and then to apply the compress and caustic, 
bandage over the lids. 

It may be, that on opening the lids at the expiration Repeat it 
of forty-eight hours, we find the hernia of the cornea needful, 
reproduced, in which case the paracentesis must be 
repeated, the compressing band and the caustic pencil 
being again applied. This treatment wilksoon excite 
sufficient inflammation in the part, to set up material 
changes in the ulcer, and although a cicatrix will 
remain as a permanent blemish, still, its formation 
will prevent a prolapse of the iris with its attendant 
evils. 

Staphyloma of the Cornea and Iris.—IT the resist- Staphy- 
ing power of the fibrous structure of the cornea has JT )MA OF 
been destroyed, or considerably weakened by the ulcera- UKNKA ‘ 
tive profUiss, the remains of the laminated tissue, 
together with the posterior elastic lamina, are very Weakened 
likely to yield to the distending force of the aqueous ; ° l ’™ ea 
and bulging forwards, to a greater or less extent, they u B *’ s ' 
form what is called a staphyloma of the cornea. 

From their relative positions, it follows, that when The iris 
a partial protrusion of the cornea occurs, the ills is tollows > 
apt to be carried forward into the protrusion. ISI ore- 
over, in tbe majority of these cases, a small opening 
occurs at the most promincut part of tbe staphyloma, 
through which the aqueous drains away; or tho 
aqueous may percolate through the attenuated portion 
of the cornea ; in either case, tho anterior chamber 
being emptied, the vitreous forces the lens, and with 
it the iris, forwards against the cornea. The iris thus 
frequently becomes entangled, adherent, and ulti¬ 
mately firmly glued down to the inner surface of the 
protrusion {vide Fig. 23,) while its outer surface ac- False coat- 
quires a coating of fibrous (cicatricial) tissue, and thus iD S formed, 
the staphyloma ultimately ussumes a dense opaque 
appearance, and is lined by a portion of tho iris.* 

Stajihylomata of this kind vary much in size, some¬ 
times being so large that they protrude between the 

* “ Augeuhcilkunde,” Stellwag von Carion, p. 121. 
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ejolicls, at other times they are no larger than a pin’s 
head. The thickness of their walls is also subject to 
variation : in many instances the sum- 
Fig. 23. mit of the staphyloma is very tjiin, 
whereas in other cases it is coinpara- 
/jfy tively thick, and may contain a con- 

mi{ siderable quantity of cholesterine im- 

jjp'l bedded in it. 

The apex of the staphyloma., as I 
g j ] have before remarked, may ulceraie, 

^saet^t Ly* and a fistnla form, through which the 

lskw'7 aqueous drains away: or the staphy- 

ap,/ loniii, may burst open, and through the 

mb rent thus made, the lens, and, in fact, 

the contents of the globe, escape; the 
eyeball then shrinks up, and sinks into 
tiie orbital socket. 

It sometimes happens that more than one staphy¬ 
loma exists in the same cornea. This condition arises 


from the previous formation of several ulcers in the 
cornea, which has accordingly yielded at more than 
one spot to the intra-ocular pressure, while the inter¬ 
mediate parts, retaining their fibrous structure, have 
effectually resisted the disteudiug force, forming hands 
between which the several small staphylomata have 
occurred. 


The symptoms to which a staphyloma of the cornea 
gives rise consist principally in various degrees of im¬ 
pairment of vision, and will depend very much upon 
its position and size. When endeavouring to estimate 
what may Ik; the ultimate effect of a staphyloma on 
the patient's vision, the condition of the iris is one of 
the first points for consideration, in instances where a 
portion only of the cornea is involved. Should the iris 
have been drawn into the protrusion, it is very pro¬ 
bable that the pupil may likewise he included in the 
staphyloma, and of course the patient will not be likely 
to see much with an eye so affected. In other cases 
a part of the pupil may remain free, and should there 
he any transparent cornea in front of it, the patient 
may still retain a fair amount of sight. Again, sup¬ 
posing the staphyloma leaves the centre of the cornea 
clear, it is far less likely to impair the sight than if 
situated in the axis of vision. It is by no means an 
uncommon circumstance, however, for glaucomatoug 
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changes to occur in an eye in which a staphyloma has 
become developed; the degree of tension of the eye¬ 
ball must therefore be carefully attended to in cases of 
this kind. 

Treatment. —This will depend on the size of the Treatment. 
staphyloma and the length of time it has existed. 

1. If the protrusion be a small one, and of recent 1 . If small 
formation, the best thing we can do is to puncture the ^ B t c ^ leoU8 
inferior part of the staphyloma with a broad needle, 

so as to allow the aqueous to escape, and then apply a 
firm compress and bandage over the eye; «tflie instilla- Appi^com- 
tion of atropine should also be employed. Our first atropine, 
object in this proceeding will be to empty the anterior 
chamber of aqueous, which is probably forcing the 
Btaphyloma outwards; the intra-ocular pressure being 
thus removed, the compress not only prevents a re¬ 
formation of the staphyloma, but also stimulates the 
part to increased action, hastening the formation of 
cicatricial tissue, which effectually retains the parts in 
their normal position. The atropine is employed with 
the view of retractin^fhc iris, so as, if possible, to dis¬ 
engage it from the cornea. 

If the staphyloma does not yield to this treatment 
within a fortnight or three weeks, it will be well to put 
the patieut under the influence of chloroform, and 
then snip off the protrusion with a pair of sharp 
scissors. A strong solution of atropine must suhse- ^,Vs. SC ' 8 ' 
quently be dropped into the eye, and a firm compress 
and bandage applied, and retained in its position till 
the wound in the cornea has healed. 

2. If the staphyloma is a large one—involving, say, 2. Ifiuiye, 
a quarter or more of the cornea, we must resort to an c * eii ° inB 
iridectomy, as the surest means of treatment under 

these circumstances. If this be neglected, it is very 
probable that the iris and pupil will subsequently be 
drawn into and become attached to the cornea; we 
anticipate this evil, by excising at once a fourth of the 
iris from behind the clearest portion of <the cornea, we 
release the iris from Mb attachment, and by diminish¬ 
ing its secreting surface lessen the quantity of aqueous Aqueous 
formed, so that we may hope, by the careful applica- leBBened< 
tion of a compress and bandage subsequently to the 
iridectomy, to reduce the dimensions of the staphyloma 
itself; and beyond this, prevent glaucomatous changes 
from taking place in the oye. 
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Besides the immediate advantages to be derived from 
this proceeding, we most bear in mind the fact, that 
if the iris becomes permanently involved in a staphy¬ 
loma, it may give rise to sympathetic irritation in the 
other eye; this is therefore an additional reason for 
resorting to iridectomy in this class of cases as early 
as possible. 

3. In instances of large and old staphylomata, in 
which a portion of the cornea remains transparent, a 
similar plan of t/eatment must be adopted. In the 
first place, ii will be necessary to apply atropine to the 
eye, in order that we may discover the state of the 
pupil, whether it remains partially open, or has been 
entirely occluded and dragged into the staphyloma. 
In the former case, it will dilate under the influence of 
atropine, and, if practicable, we must form an artificial 
pupil. 

On the other hand, supposing the pupil has been 
dragged into the staphyloma, it follows that the 
communication between the anterior and posterior 
chambers of the eye will haw been closed ; hence, 
fluid collecting in the latter will cause abnormal pres¬ 
sure upon the retina and deeper structures of the eye, 
which, unless relieved, will certainly terminate in total 
loss of vision. 

Under these circumstances we have before us a 
choice of two proceedings : either the formation of an 
artificial pupil, or else an iridectomy. I prefer the 
latter, because in many cases of the kind, the arti¬ 
ficial pupil does not establish a sufficiently free com¬ 
munication between the chambers of the eye to prevent 
the occurrence of intra-ocular pressure; and secondly, 
because we often find, after making our artificial pupil, 
that we have to deal with an opaque lens behind the 
iris. Now, by performing an iridectomy, we not only 
open a free communication between the chambers of 
the eye, but having excised fhe iris (the patient being 
under the influence of chloroform), we may, if the lens 
is opaque, proceed at once to remove it by means of 
the scoop operation. 

I should weary the reader were I to attempt to de¬ 
scribe the numerous operations proposed with the very 
simple object of removing a stapbyloma of the 
cornea. All that is necessary, however, is to excise - 
the protuberance, and allow the contents of the glob© 1 
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to escape, after which the eyeball will contract and 
form a good stamp on which to rest an artificial eye. 

Among other proceedings for the removal of a staphy¬ 
loma, the following may bo mentioned :— 

If the staphyloma is extensive, but confined to one 
part of the cornea, we may destroy it in the following 
manner:—The base of the projection is to be transfixed Removal by 
by two needles at right angles to one another, and the lga ure ‘ 
staphyloma is then to be surrounded with a silk liga¬ 
ture, which is prevented from slipping up by means of 
the needles ; these should be cut off close lo the points 
of puncture. A pad and bandage is subsequently 
applied, and in three or four days the staphyloma may 
be expected to fall off, leaving a good stump for an 
artificial eye. 

4. In instances of staphylomata, involving the whole 
of the cornea, and being an inconvenience to tlie 
patient, not only on account of 
their unsightly appearance, but Fio. 21. 

also by interfering with the 
action of the eyelids (Fig. 24), 
wo may remove the protube¬ 
rance in the following way :— 

The patient having been 
placed under the influence of 
chloroform, a stop speculum is 
adjusted, and the surgeon trans¬ 
fixes the globe of the eye, in a 

line corresponding to the ciliary processes, with a couple 
of needles, armed with a stout silk suture (Pig. 25). The 
staphyloma is then to he secured with a pair of toothed 
forceps, and that 
part of the globe 
of the eye ante¬ 
rior to the suture 
is to be removed 
with a knife or a 
pair of scissors. 

The ends of the 
suture. are then 
to be tied, so 
as to bring the 
edges of the 

. -wound in the sclerotic together, the speculum removed, 

" wnd water-dressing applied to the eye. In the course 
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of a few days, the suture may be taken away, and 
the edges of the wound in the sclerotic will have 
united. 

Mr. Critcliott, who first introduced this operation, 
call^^Abacission of the eyeball, transfixes the globe, 
iminIBately behind the limits of the intended incision, 
with four or five delicate curved needles, armed with 
black silk, and he does not withdraw the needles until 
he has abscised as much of the eye as is necessary, the 
presence of the needles preventing the escape of the 
f lens and vitreous. “ In the large majority of cases,” 
he observes, “ union takes place by the first intention. 
I generally leave the sutures in for some weeks. Some¬ 
times they come away spontaneously.”* In my own 
practice I have entirely discontinued the use of sutures, 
but in cases of complete staphyloma I am in the habit 
of seizing the staphyloma with a pair of toothed for¬ 
ceps, and simply incising the anterior hemisphere of 
the eyeball, the contents of the globe are allowed to 
escape; and then, without attempting to close the 
wound in the sclerotic with sutures, apply cold water 
dressing for a few days, with a light compress over the 
closed eyelids. 1 find this proceeding causes less irri¬ 
tation, is less painful, and produces an equally good 
stump for an artificial eye as the above described pro¬ 
ceeding of abscission. I have never seen hmiporrhage, 
which con^d not easily be controlled by pressure, follow 
an operation of this kind, and there is far less chance 
of suppuration of the globe of the eye than when su¬ 
tures are passed through the sclerotic. 

With regard to the circumstances which render the 
operation of partial abscission preferable to total ex¬ 
cision of the eyeball, in oases of complete staphyloma 
of the cornea, I cannot do better than quote from Mr. 
Lawson’s work. He says, “ My own feeling is, that to 
the wealthy, where personal appearance is a source of 
serious moment, the operation of abscission is most 
valuable, as ftie patient can keep a watch over the 
stump, and seek medical aid the moment any un¬ 
pleasant symptoms arise; 4& that if at any time it 
should give trouble or become dangerous to the other 
eye, it can he immediately removed. To the poor, 
however, wh^re safety stands so much before symmetry, 


Ophthalmic Hospital Reports, vol. iv. p. 8. 
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and whore neglect of early symptoms is the rule rather 
than the exception, it is better to remove the staphy- 
lomatous eye entirely, rather than to abscise the front 
of it.”* 


Fistula of the Cornea is an occasional sequence of 
ulceration, the opening through the cornea usually 
taking an oblique direction, and being prevented 
from healing by the constant drain of aqueous 
through it. 

No sooner does perforation of the comedftake place, 
than the iris and lens are thrust forward, and should 
the capsule come in contact with the internal opening 
in the cornea, it is likely to give rise to partial capsular 
cataract. But even more serious consequences may be 
expected to follow if the fistula rehvain.s open; for the 
constant dribbling away of the aqueous diminishes the 
intra-ocular pressure, and gives rise to anomalies in the 
circulation through the choroid and retina, terminat¬ 
ing, probably, in extensive disease of the fundus of the 
eye. Anterior synechia, again, may form in instances 
of fistula, from the contact of the iris with the cornea; 
and when this has taken place, irritation of the iris is 
apt to be induced, and extending to the choroid may 
compromise the eye, and involve the sound one by 
sympathetic irritation. 

A fistula of the cornea may arise from other causes 
than ulceration, as for instance a penetrating wound 
which lias been prevented from entirely closing by the 
drain of aqueous through it. But from whatever cause 
produced, the fistula may at any time lead to complica¬ 
tions such as those I have mentioned above. 

We can seldom overlook the existence of a fistula of 
the cornea ; its external orifice may generally be clearly 
seen, a minute drop of aqueous oozing through it, 
when gentle pressure is made on the globe of the eye. 
The depth of the anterior chamber is much diminished, 
and in many instances the iris is thfust forwards 
against the.posterior surface of the cornea, f 

Treatment .—These fistjpjous openings in the cornea 

% 

* “ Injuries of the Eye,'Orbit, and Eyelids,’.’ by G. Lawson, 
p. 98. 

t “ 'JCraitd des Maladies des Yeux,” par A. P, Demours, 
tome i. p. 308. 
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are difficult to heal, on account of the drain of aqueous 
through them ; the lens, moreover, being thrust against 
the internal orifice of the cornea, keeps up irritation in, 
the part, tending yet farther to interfere with the heal¬ 
ing of the fistula. 

In cases of this kind, the best plan of treatment is 
to administer chloroform, and having separated the 
lids with a spring speculum, to pass a blunt-pointed 
needle, with a cutting edge, through the fistula, and 
incise the whole thickness of the cornea from above 
downward^, and from side to side. The edges of a 
crucial incision of this kind will fall into accurate 
apposition ; and if a compress and bandage be care¬ 
fully applied, it is more than probable they will heal 
in the course of forty-eight hours, and the fistula be 
cured. 

I need hardly remark that too great-rare cannot be 
taken to avoid wounding the lens or iris with the point 
of the needle. This may generally be managed on 
account of the oblique direction of the fistula; more¬ 
over, with the patient well under the influence of 
chloroform, and laid on his back, the lens falls away 
from the cornea, and thus materially lessens the diffi¬ 
culty. 

M. Wecker considers that in these cases of fistula 
the edges of the inner orifice, formed by the posterior 
elastic laminh, and its epithelium, are often everted, 
and lining the passage, prevent union; and he there¬ 
fore recommends the introduction through the fistula 
of a pair of very fine forceps with smooth points, by 
which the walls of the fistulous track are to be seized, 
the lining of it bruised, and the proper corneal tissue 
denuded. Atropine is then to be applied, and a com¬ 
press and bandage worn.* In this proceeding care 
must be taken not to injure the capsule of the lens. 

Before resorting to this treatment, we may be in¬ 
clined to tnr what a simple compress and bandage, 
applied overrhe eye, will do, a solution of atropine at 
the same time being dropped into it twice a day, in 
order, if possible, to dilate the pupil. In addition to 
this somewhat expectant plan of treatment, the exter¬ 
nal orifice of the fistula may be touched with a linely- 


OphthaJmic Hospital Reports , vol. V. p, 8i)5. 
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S ointed pencil of dilute caustic every two or tliree Bihltc 
ays; but I would not advise much time to be ex- cauRtio 
pended on this kind of treatment; it seldom succeeds, p cuci1 - 
and it is probably better, in most instances, to divide 
the fistula as soon as possible by a crucial incision, 
such as I have above described. 

Iridectomy has been recommended in these cases, 
but I can hardly think it necessary, unless the fistula 
be complicated with traumatic cataract, in which case 
the principles of treatment will be disc ussed_ under the 
head of injuries of the lens. 


Opacities op the Cornea.— Opacities of the cornea OPAt mus 
vary greatly in extent and density, as well as in their OF ColiNla ' 
permanency, according to the circumstances which 
have given rise tdthem. The opaque condition may Varieties, 
amount only to*a milky cloudiness, extending over the 
whole cornea, or confined to certain portions of it; 
and which again may be limited to the superficial 
layers, or occupy the substance of the proper corneal 
tissue. In other cases, as where it has resulted from 


the process of repair, following considerable loss of 
substance in the cornea, the opacity is much denser, 
and has more or less the character of an adventitious 


formation or cicatrix. The denser varieties of opacity Leutoma 
are usually described as leucoma; hazy, semi-opaque 
forms are called nebulae. nebulas. 


The more superficial opacities are due to a fatty, 
molecular cloudiness of the epithelial cells, and Kinds and 
generally arise from superficial keratitis, ulceration, degree* of 
or mechanical irritation of the cornea. The deeper 
varieties, which occupy the substance of the proper 
corneal tissue, result from the proliferation of the 
corneal Hells, occurring in the progress of keratitis 
which has not been confined to the epithelial layers. 

The loss of transparency which remains, when all 
active disorder has ceased, appears to be d^e, partly to 
the presence of groups of shrunken nuclei; partly to 
a molecular fatty degeneration of the intercellular 
material: such are the flaky opacities of interstitial 
or syphilitic keratitis. Lastly, where there has been 
considerable destruction of corneal tissue from ulcera¬ 
tion or other injury, and the gap has been filled by 
“mtir formation, although transparent corneal fibres 
Are reproduced under favourable circumstances, yet 
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the process is incomplete and confined to the deeper 

I iarts, while those towards the surface acquire more or 
ess the character of an opaque fibrous or cicatricial 
tissue. 

In the epithelial and interstitial opacities, which de¬ 
pend on the presence of degenerate cellular and inter¬ 
cellular products, these may in time be cast off or 
absorbed, and their place supplied by a higher forma¬ 
tion : hence these opacities often clear away more or 
less completely, and we shall have the better reason to 
expect such a result the more recent the affection, and 
the younger and more vigorous the patient. On the 
other hand, whenever there has been considerable loss 
of corneal substance, which has been replaced by 
cicatricial tissue, restoration of transparency is impos¬ 
sible. Such new formations, however, arc often sur¬ 
rounded by a margin of cloudy opacity, which may 
clear away spontaneously. 

I’rognoNi *.—The chief points for consideration, in 
forming a prognosis in instances of opacity of the 
cornea, arc the situation and extent of the structural 
changes that have taken place. For the reasons 
already stated, a dense leueoma can never bo removed, 
and if it be situated in the axis of vision, our main 
hope will rest in forming an artificial pupil should 
any part of the cornea remain transparent. If the 
leueoma on the other hand is eccentric, and the pupil 
is in its normal position, the opacity will be of com¬ 
paratively little consequence. It generally happens, 
however, that the border of a leueoma shades off into 
a nebulous area, and if this extends in front of the 
pupil, it may be almost as detrimental to the perfec¬ 
tion of vision while it lasts, as a more dense opacity 
would be. 

In the case of nebulae, where the cause which gave 
rise to them is no longer in operation, nutrition 
vigorous, the patient young, we may confidently 
look for atifljfon tan eons disappearance or great diminu¬ 
tion in the opacity; but this must always he a work of 
time. Some varieties of nebulas, more especially those 
which are the result of syphilitic keratitis, are apt to 
shift from one part of the cornea to another, and a 
change of position, with regard to the axis of vision, 
may greatly modify their effect on the sight. If situ- 
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ated in the deeper layers of the laminated tissue, or 
in the posterior layer of the cornea, nebulae may be Nebula? 
easily overlooked, unless the part is carefully examined easily 
by the lateral method of illumination. We cannot, over 00 0 
therefore, be too careful in exploring these parts, when 
dimness of vision is complained of; for opacities, yet greatly 
though so faint that they are with difficulty de- hinder 
tected, may be enough to scatter the transmitted light, T1Hlon ' 
and so offer very serious embarrassment to distinct 
vision, and be a constant source of annoyance to the 
patient. 

Slight opacities of the cornea, if of long duration, May cause 
may induce myopia. The haziness of the transparent myopia, 
media, by diminishing the clearness of the visual image, 
causes the patient constantly to exert his accommo¬ 
dative power in vain efforts to attain distinct vision, 
and this ultimately leads to hypertrophy of the con¬ 
tractile tissue which determines the curvature of the 
lens; its anterior surface thus remains abnormally 
convex, and the result is a permanent myopia, although 
the opacity of the cornea may subsequently clear away. 

Strabismus, again, is occasionally a result of central or strabis- 
opacities of the cornea, the strain of accommodation, mU8 ' 
and associated increased action of the internal rectus 
muscle, inducing strabismus of the weaker eye. This 
tendency is augmented by the necessity that exists of 
excluding from binocular vision the eye which is 
clouded, in order to maintain the most distinct im¬ 
pressions when fixing an object. Should the opacity 
continue for any length of time, the sensibility of the 
retina may be destroyed, and the eye rendered useless 
for optical purposes. But myopia and strabismus are 
rare complications of corneal opacity; the patient 
usually complains simply of dimness or loss of vision, 
depending on, and proportional to, the position and 
density of the opacity of the cornea. 

The Causes which give rise to opacitiesjjj^ie cornea Cau«e«. 
are numerous. Glaucoma, for instance, t||gSgr render it Glaucoiua. 
hazy, the changes which occur in the choroid affecting 
the long ciliary nerves, and hence impairing the inner¬ 
vation and nutrition of the cornea. In certain forms 
of iritis, the posterior layers of the cornea are often iriti 
involved, ana this may give rise to opacities in that 
situation. Keratitis punctata, and the various forms Keratitis. . 

T 2 
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of inflammation and ulceration of the cornea, are fre¬ 
quent causes of leucoma or nebulto. 

Chemical agents again, by destroying the vitality of 
the tissue, may induce opacity of the cornea. Acetate 
of lead, applied as a lotion to tho eyes, by chemical 
decomposition with the lachrymal secretion, may be 
converted into carbonate and become deposited on the 
cornea in the form of a permanent opacity, especially 
if its surface happens to be ulcerated or uneven at 
the time the lotion is used. In like manner, nitrate 
of silver iAu,y, in the course of time, stain it almost 
perfectly black. I have at present an old lady under 
treatment who was ordered, many years ago, nitrate 
of stiver drops for her left eye; she went on using 
the lotion for a long time, until, in fact, she had stained 
the cornea and conjunctiva of so dense a black, as 
entirely to conceal the iris and pupil. The eye has been 
in this state for twenty years, without the slightest 
sign of improvement—a tolerably good proof that the 
laminated tissue of tho cornea does not undergo dis¬ 
integration and removal so rapidly as some persons 
have supposed. Opacities of the cornea, again, may 
be induced by the deposit of calcareous matter on its 
surface. 

Wounds and injuries, which cause loss of substance, 
must, in healing, give rise to leucoma, while slight 
mechanical violence may he followed by only temporary 
opacity. But of all these causes of loss of transparency, 
ulceration, and mechanical irritation from disease of 
the palpebral conjunctiva, are by far the most frequent 
and influential. 

Treatment .—In cases of leucoma, as I have already 
remarked, it is impossible, by any remedial a.genc : es, 
to remove the opacity. We may often do much towards 
restoring the patient’s sight by means of au artificial 
pupil, but so far as the cornea is concerned, it is useless 
to attempFimprovement. If the leucoma is of recent 
formation, it* is very possible that the hazy rim of 
cornea which usually surrounds it will gradually dis¬ 
appear, and thus the extent of opacity diminish. 

In cases of nebulas, time and nature will often effect 
a cure, especially among young people; but we may 
sometimes hasten the process by local applications. 
I usually prescribe, in the absence of irritation, a 
lotion containing one grain of iodine, and two of 
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iodide of potassium, in an ounce of water, a few drops iodine 
to be applied to the eye every morning. Should this drops- 
lotion cause any irritation, it must be discontinued at 
once. 

If the opacity is superficial, the cornea should be 
dusted over with calomel every other morning. The calomel, 
dilute red oxide of mercury ointment, weak astringent u„ g . h v a. 
lotions, and in fact a multitude of so-called specifies, ox. mil 
have been employed from time to time to cure those 
opacities of the cornea. If there is any irritation 
about the eye, the extract of belladon*a may be Bella- 
smeared over the lids, and a light pad and bandage donna, 
applied, so as to keep it at rest. 

Opacities of the cornea arising from stains, such as rot. cyan, 
that caused by nitrate of silver, can hardly be removed; ^ t ’”!} vor 
a weak solution of cyanide of potassium has been re¬ 
commended and may be tried for want of any more 
efficient plan of treatment. The opacities produced 
by deposits of carbonate of lead are more manageable. 

The patient must be placed under the influence of 
chloroform, and a stop speculum having been applied, 
so as to separate the lids, the eye is to be fixed with a 
pair of forceps, and the surgeon may then scrape off the de¬ 
deposit of carbonate of lead from the laminated tissue J^aped off 
of the cornea; this can be managed either with an 
instrument that has been invented for the purpose, 
resembling a miniature goff-club, or a broad needle will 
answer the purpose equally well. A few drops of oil 
should be dropped into the eye after the deposit has 
been removed, and the lids kept closed with a pad 
and bandage for a few days. 

Leueoma, caused by chemical agents such as lime, 
or by mechanical injuries, which have destroyed a 
portion of the cornea, differs in no respect from that 
caused by ulceration. 

Traumatic cases are frequently complicated with 
lesions of the lens, and their management, ; will be more 
fully described under the head of catafraci. In some Prismatic 
very exceptional instances of central opacity of the ela33ea - 
cornea, it may be possible to give the incident rays of 
light an eccentric direction by means of prismatic 
glasses, and thus improve the patient’s binocular vision. 

Under the heading of “ artificial pupil,” the reader 
will find rules relating to the formation of an artificial 
pupil in cases of opacity of the cornea. 
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Before leaving this subject, I would refer to a form 
of opacity of the cornea described by Mr. Bowman.* 
It consists of a deposit of ea rthy matter on the surface 
of the cornea, which appears “very finely mottled 
with dark dots, some of which are only to be seen with 
a lens ; its margins are shaded off rather abruptly, 
and the cornea beyond them is perfectly clear. The 
opacity has the appearance of occupying a superficial 
position and of being very slightly raised, but the 
surface reflects the light as brilliantly as other parts 
of the cornea.” These opacities come on gradually, 
and are caused by a deposit of the salts of lime beneath 
the epithelium of the anterior layer of the cornea; 
they may be detached in the way already described in 
the case of carbonate of lead, aud I have successfully 
removed the whole of the opaque mass in several in¬ 
stances. Deposits of this kind are very apt, however, 
to re-form, and often cause the patient incessant irri¬ 
tation and trouble ; so much so, that in an instance 
recently in the hospital, I found it ultimately advisable 
to perform abscission, repioving the entire cornea, on 
account of the protracted irritation produced. 

De Weaker not long since proposed to tattoo opaque 
spots in the cornea; and there can be no question as 
to the fact of this proceeding not only improving the 
appearance of the affected eye, but also diminishing 
the diffusion of light thrown on the retina in instances 
of opacity of the cornea. The operation of tattooing 
the cornea is performed as follows:—The lids having 
been separated with a speculum and the globe of the 
eye fixed, a number of small oblique punctures are 
made into the cornea with a sharp-pointed hollow 
spud, or needle, which has been dipped in fluid Indian 
ink. The speculum should be left in the eye till the 
ink has dried in the cornea. The operation may have 
to be repeated several times until the requisite amount 
of the white spot in the cornea has been dyed black. 


Conical Cornea consists in a thinning and bulging 
outwards of the whole or a part of the cornea, without 
loss of transparency. It sometimes appears as an 


* “ Lectures on the Parts Concerned in the Operations on the 
Eye,” p. 117, 
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abrupt cone, rising from the centre of the cornea, or 
the protuberance may be eccentric; but as a general 
rule, the whole of the 
cornea is involved, its 
centre forming the most 
prominent part of the 
cone (Fig. 2d). It neces¬ 
sarily follows, under 
these circumstances, 
that the refraction of 
the rays of light on 
entering the eye is 
greatly increased, and 
they are brought to a 
focus anterior to the retina; the pafient is therefore 
myopic. As a general rule, the disease appears between 
tlw ages of fifteen and twenty-five, but it may com¬ 
mence earlier, or as late as fifty years. It does not 
occur as a sequence of inflammation, but more com¬ 
monly manifests itself in weak and sickly subjects, 
and generally progresses with equal rapidity in both 
eyes, though it may advance more rapidly in one than 
the other * 

In conical cornea, although the protuberance is often 
considerable, the cornea never gives way; it seems 
probable that as the laminated tissue becomes thinner 
it allows of a freer transudation of aqueous fluid 
through its substance than in health, and the intra¬ 
ocular pressure being thus relieved, there is not the 
same tendency that there otherwise would be, for the 
attenuated tissue to rupture, and give exit to the con¬ 
tents of the eyeball. There can be no doubt of the fact, 
that as the first step in this change, the laminated 
tissue of the cornea yields to the intra-ocnlar pressure, 
apparently from an inherent weakness in its fibrous 
structure; but that when the consequent attenuation 
lias reached a certain limit, the balance is restored by 
exosmosis, and further distension pr«vgnted. These 
alterations in the resisting powers of the fibrous layers 
of the cornea advance most rapidly in its central por¬ 
tion, and degenerative changes occasionally occur in 
this situation, which render it more or less opaque; 
but with this exception, notwithstanding the very re- 
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markable alteration of form which the cornea under¬ 
goes, it remains transparent. 

The rapidity with which the disease progresses is 
variable; sometimes it makes rapid strides, and in 
other instances takes years to advance. These varia¬ 
tions, however, will much depend on the state of the 
patient's general health; any cause which impairs tlie 
nutrition of the part, or which induces congestion of 
the choroid, and increased intra-ocular pressure, will 
tend to augment the protrusion, Kxcluuing such dis¬ 
turbing causes, the disease will generally advance to a 
certain point, and then remain stationary for years, or 
it may lie for life. 

tfi/mjitom *.—Besides the alteration in the appearance 
of the e3 r e, conical cornea gives rise to impairment of 
vision, the degree of which depends very much upon 
the extent to which its curvature has been altered. In 
the early stages of the disease, the patient probably 
complains of slight, but gradually increasing, myopia, 
consequent on the increased refraction by the dioptric 
media. This defect may be corrected for a time by the 
use of concave glasses; but as the disease advances, 
not only is the refraction so much augmented that con¬ 
cave glasses eeasc to rectify the evil, but even before 
the disease has advanced to this stage, the altered 
curvature of the cornea, which is seldom equal in all 
its planes, gives rise to astigmatism. This again, if 
stationary, may be overcome by the use of cylindrical 
glasses. Should the degenerative changes continue to 
progress, opacity of the central portion of the cornea 
gradually supervenes, and the eye is destroyed. 

It is seldom possible, by light directly thrown on the 
part, to appreciate the slight increase in the convexity 
of the cornea that marks the early stages of the disease; 
it is necessary to employ the lateral method of exami¬ 
nation ; the bulging forwards of the central portion of 
the cornea will then become distinctly visible in most 
instances. Should any doubt on the subject still 
exist, the ophthalmoscope without the convex lens in 
front of it may be used, the light from the instrument 
being thrown at different angles on the cornea; the 
side of the cone opposite the light will then appear 
darkened, or cast into the shade. This test is a very 
delicate one, and may be relied on when simple in¬ 
spection fails to satisfy ns. 
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Treatment .—Our first and obvious duty will be to Treatment. 
supply tbe patient, if practicable, with concave or 
cylindrical glasses, at an early stage of the disease, and 
thus prevent, as far as possible, all straining ot the Qia^s. 
eyes, which tends to produce intra-ocular congestion 
and increased tension of the globe. In selecting glasses, 
the rules ordinarily applicable to cases of myopia and 
astigmatism hold good. 

In the second place, we must do all in our power to Attend to 
improve or maintain the patient’s general health. In- 
dividuals affected with conical cornea, as a general rule, 
are wanting in natural vigour, and often require tonics. 

Lastly, we may lessen the secretion of aqueous, in bad 
and advancing cases, "by iridectomy, the upper section iridectomy, 
of the iris being removed; nor should this operation 
be long delayed if its full advantages are to be gained, 
because it is by lessening tbe amount of aqueous, and 
thereby diminishing tbe force which distends the cor¬ 
nea, that iridectomy proves serviceable. 1 do not 
assert that iridectomy will stop the progress of the 
affection, hut in its early stages it affords us the best 
chance we have of cheeking it, especially in instances 
where the disease is making rapid progress. 

You Gracfe recommends the following proceeding in V. GraeiVs 
eases of advancing conical cornea. One of his narrow- Operation, 
bladed cataract knives is to he thrust into the middle 
layer of the cornea, at the apex of the cone, and then 
passed out again, so that a small superficial flap may 
be made. The anterior chamber is not to be punc¬ 
tured, but only the exterior layers of the cornea raised 
and turneifback, the flap thus formed being cut off at 
its base with a pair of scissors. If tbe cornea should by 
chance be punctured, the operation must be put off for 
a few days until the wound has healed. The day after 
the operation, the surface from which the flap of cornea 
has been removed is to he touched with a pencil of 
dilute nitrate of silver (nitrate of silver one part, 
nitrate of potash two parts), at first ver^- lightly; this 
proceeding must be repeated every other day until an 
ulcer surrounded by a halo of infiltration is produced. 

The anterior chamber is then to he cautiously opened 
through the base of the ulcer with a blunt probe. The 
perforation is repeated daily for three or four days, 
and then the eye is bound up, and the nicer allowed to 
heal. The result i3 the flattening of the excessive 
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curvature, and the formation of a leucoma at the part 
of the cornea most affected. It may be necessary to 
displace the pupil subsequently by means of iridec¬ 
tomy.* With reference to operations of this kind, it 
is almost unnecessary to remark that they should only 
be practised in extreme cases of conical cornea. 

Spherical Pellucid Protrusion of the Cornea, or 
Dropsy of the Aqueous chamber, as it was formerly 
called, is a yery insidious disease, usually following an 
attack of acute granular conjunctivitis, or keratitis; 
the toughness of the fibrous structure of the cornea, 
and therefore its power of resisting the iutra-ocular 
pressure, having been diminished by disease, it slowly 
yields to the distending force, so as ultimately to bulge 
forward to a greater or less extent. The pathological 
condition we are now considering differs essentially 
from conical cornea in being preceded by some acute 
affection of, or injury to, the parts; sometimes it arises 
from deep-seated disease which has produced aug¬ 
mented intra-ocular pressure, and at the same time 
defective innervation of the cornea by involving the 
ciliary nerves. In some rare instances it appears to 
be a congenital affection : I know of a family at pre¬ 
sent, in which it exists to a most distressing extent, 
both sons and daughters being equally affected. 

In most cases of pellucid protrusion of the cornea, 
the sclerotic is also involved, the whole front of the 
globe bulging forwards; the breadth as well as the 
convexity of the swelling is thus augmented to such an 
extent, that it is often impossible for the lids to close 
over it. Ultimately the cornea may become opaque, and 
will probably be destroyed by progressive ulceration. 

In tbe early stages of tbis disease the functions of 
the iris are often impaired ; it responds hut slowly to 
the stimulus of light, and synech ia subsequently forms 
between it aauj the lens. The patient seldom suffers 
from pain during the progress of this affection ; but as 
the cornea becomes more prominent, he complains of 
increasing myopia, and experiences a sensation of dis¬ 
tension in the orbit, particularly when he attempts to 


* “The Practitioner,” vol. ii. p. 17(5. Mr. R. B. Carter on 
“Conical Cornea,” Lancet, February 6t.ii, 1866. 
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rotate the eye from one side to the other, the enlarged 
globe turning with difficulty in its socket; and in ad¬ 
dition we shall have glaucomatous changes going on in 
the eye. 

Treatment .—Cases of spherical protrusion of the Treatment. 
cornea are almost hopeless ones. In the early stages Most u»- 
of the disease, we may endeavour to stay its progress satisfac- 
by tonics and similar means, hoping to improve the tory ' 
nutritive powers of the patient, and thus stop the local 
degeneration of the cornea and parts around it. 

Iridectomy would be indicated in a rapidly advancing iridectomy 
case; but I fear it would be attended with little, if 
any, permanent advantage. Repeated paracentesis of cen esi8 ‘ 
the cornea has been recommended, so as to keep the 
anterior chamber comparatively empty, and thus di¬ 
minish the intra-ocular pressure. 

If we perform either paracentesis of the cornea, or 
iridectomy, in instances of this kind, it is advisable to 
draw off the aqueous slowly, so as to allow of a gradual off 
diminution of the intra-ocular pressure; otherwise, Jjowly!* 
the bloodvessels of the choroid, being most probably 
diseased, may suddenly give way, and destructive 
haemorrhage occur, necessitating the excision of the 
globe. By drawing off the aqueous very slowly, we 
diminish this risk, the intra-ocular circulation adapting 
itself by degrees to the gradually diminishing tension 
of the eyeball. 

Should the disease have advanced so far as to in- Abscission, 
terfere with the action of the lids, the sight of the eye 
being destroyed, it will be better to excise the ante¬ 
rior half of the globe. This will be the more desirable 
if the other eye is not affected, which we may thus 
hope to save from sympathetic irritation. 

WOUNDS AND INJURIES OF TIIE CORNEA. 

Injuries of the Cornea, as Mr. Cooper* remarks, Iwjvhjks 
present themselves of every size, from the minute bea. 0 * 
puncture of the surgeon’s needle, which does not even 
cause the escape of the aqueous humour, to cuts and 
lacerations the most extensive ; but there is no punc¬ 
ture or scratch, however slight, which is devoid of risk; 

* W. White Cooper on “ Wounds and Injuries of the Eye,” 
p. 98. 
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and no wound, within certain limits, from which the 
eye may not recover under favourable circumstances. 
The earlier the age the greater are the restorative 
powers, and if the patient is healthy, the less disposed 
is the eye to take on inflammation ; even in advanced 
age, the recovery from operations is often surprising. 

Abrasion of the Cornea is by no means an un¬ 
common accident; any foreign body, striking the sur¬ 
face of the cornea, may scratch off a portion of its 
epithelium. These corneal abrasions are often followed 
by acute pa?n in the eye, and sometimes, in neglected 
cases, by destructive inflammation. The patient usually 
comes to us with the eye firmly closed, suffering from 
considerable pain, lachrytnation, and photophobia, and 
complaining of a sensation as if a foreign body were 
lodged in the eye. 

The moment the lids are opened a gush of tears 
takes place from the eye, and the palpebral and orbital 
portions of the conjunctiva will he found more or less 
congested. If the cornea be examined by oblique 
light, we may notice that the abraded portion has a 
glistening appearance, and is surrounded by a slight 
ridge, occasioned by the free margin of epithelial cells 
bordering the injured part. The outline of the ex¬ 
coriation is generally very irregular, and its size will 
of course vary according to the extent and nature of 
the injury. 

A simple abrasion of the cornea, if it occurs in a 
healthy person, and is properly treated, generally heals 
in the course of three or four days ; the epithelium is 
re-formed, and the parts assume their normal condi¬ 
tion. But if the patient be out of health at the time 
of the injury, or if the case he carelessly treated, 
simple abrasion may induce troublesome keratitis even 
leading to ulceration or abscess of the cornea. 

Treatment .—In a case of abrasion of the surface of 
the cornea, it is well to open the lids carefully and drop 
some olive oil into the eye, then smear the extract of 
belladonna over the lids, and lastly apply a pad of 
cotton-wool and a bandage, so as to keep the parts at 
rest for twenty-four hours. If after this the patient 
continues to suffer from pain, it will be advisable to 
drop a solution of atropine into the eye, and order 
poppy-head fomentations to he employed frequently, 
the pad and bandage being applied in the interim. 
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After an accident of this kind, if the irritation has 
run on to inflammation or ulceration, we shall have to 
treat the case upon precisely the same principles as 
those I have already laid down, when discussing the 
subjects of keratitis and ulceration of the cornea. In 
abrasion of the cornea no irritant lotion should on any 
account be used; rest is the chief means we must 
employ, and if this be attained, in most cases the 
epithelial cells will very soon be reproduced, and the 
functions of the eye restored. 

Contusions of the Cornea resulting from direct 
injury are uncommon, on account of the rapidity with 
which the lids close and prevent the impact of a 
foreign body upon the eye. Nevertheless, cases of con¬ 
tusion of the cornea do occur, and in old and sickly 
people are at times followed by rapidly-advancing de¬ 
structive changes in the part, independently of com¬ 
plications, such as detachment of the retina or choroid, 
which are likely to take place under the same circum¬ 
stances. After contusion, the cornea may rapidly assume 
a hazy appearance, the patient suffering great pain in 
the eye, and the conjunctiva becomes deeply congested ; 
in unfavourable cases, these changes may run on into 
suppurative keratitis, in spite of our best efforts to 
prevent it; and if necrosis of the cornea commences 
under theso circumstances, it will almost certainly 
terminate in the entire destruction of the eye. 

The cornea itself is seldom ruptured from a blow, 
although the sclerotic near the margin of the cornea 
may be torn open by direct violence.* 

'Penetrating Wounds of the Cornea, provided they 
are not complicated with prolapse of the iris, will, if 
their edges fall into accurate apposition, usually heal 
very rapidly. On the other hand, wounds with jagged 
edges, or those accompanied with loss of substance, 
heal with difficulty; and as a general rule, an opaque 
cicatrix remains to mark their position on the cornea, 
and materially interferes with the patiSnt’s sight if it 
be situated in the axis of vision. 

The cornjglication which principally interferes with 
the healing of wounds of the cornea is a prolapse of 
the iris, preventing the apposition of the edges of the 

* W. White Cooper ou “Wounds uud Injuries of the Eye, 
p. 192. 
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generally applicable in these cases, is to perform an 
iridecto my , removing all the protruded portion of the 
irisf antTthus preventing the chance of a further pro¬ 
lapse, or the ill consequences arising from the iris be¬ 
coming involved in the cicatrix. But in performing an 
iridectomy under these circumstances, we must bear 
in mind the fact, that there is no anterior chamber, the 
lens being thrust against the posterior surface of the 
cornea; to make an iridectomy, therefore, the patient 
must be placed under chloroform so as to relax the 
muscles, nd stop speculum can be used, and the section 
in the cornea must bo performed with a very narrow- 
bladed knife, which can be made to transfix the margin 
of the cornea only, thus keeping cleftr of the lens. 

Foreign Bodies in the Cornea. —It frequently hap¬ 
pens that particles of dust, bits of coal, straw, and such 
like substances find their way into the eye, and becom¬ 
ing fixed in the epithelial layers of the cornea, excite 
considerable irritation and pain, intolerance of light, 
and profuse lachrymation. There is generally but little 
difficulty in detecting the presence of a foreign body on 
the cornea, especially if the part he examined by the 
lateral method of illumination; and the sooner an 
offending particle is removed from this situation the 
better, for the patient by constantly rubbing at the 
lid, is apt to drive the offending particle deeper into the 
cornea, and it may then give rise to severe inflamma¬ 
tion of the eye. 

When consulted in cases of this kind, the surgeon 
should seat his patient in front of a good light, and 
standing behind him, with the aid of an assistant, he 
shej^d keep the eyelids wide open, the patient being at 
the same time directed to look steadily forwards ; with 
a small spud or cataract needle he may then pick the 
offeuding particle off the cornea. If it happens to have 
boon a little bit of iron, or coal, or in fact any substance 
likely to stain the cornea, although the particle is 
detached, the discoloration may remain, and we should 
not attempt its removal; it will wear away in the 
course of a few days, as now epithelial cells are formed. 

It often happens, in cases of this kind, that before 
we see the patient, the foreign substance has been 
lodged in the eye for some days, and has set up so. 
much irritation that it is utterly impossible for the 
patient to hold his ey4 steady for an instant, in order 
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that the surgeon may remove it. Under these circum¬ 
stances, it is well to allow the patient to inhale a little 
chloroform or aether, and the operation may then be 
completed without any difficulty. If there should he 
any objection to chloroform, better apply a stop 
speculum to the eye, and having fixed the eyeball with 
a pair of forceps, we can command the eye and quickly 
effect our object. After the removal of the foreign 
particle from the cornea, a few drops of castor- Apply oil, 
oil may be dropped into the eye, and the lids p»<l und 
kept closed for twenty-four hours with a* pad and bttIK aRl! ' 
bandage. 

Gases of Impaction .—The foreign body may, however, if deep, 
strike the cornea with sufficient force to bo driven eH< ' n P e 
deeply into the laminated tissue, and it then gives rise tfon" Pl ll J 
to the most severe irritation, and it may he, inflam¬ 
mation of the eye. The hyper-action thus induced 
may become localized around the offending particle, 
and suppuration taking place, it is gradually loosened 
from its position by the disintegration of the sur¬ 
rounding tissue, and so cast out of the eye. An ulcer 
thus formed usually heals up tolerably quickly, a small 
nebulous spot alone remaining to indicate the position 
the foreign body occupied. 

In other cases no such localization of the inflarn- or cause an 
mation occurs around the offending particle, but a,JEIC ™s. 
spreading from the seat of injury, it gradually in¬ 
volves the whole cornea, and ultimately the deeper 
tissues of the eye, terminating in general inflammation 
of tho globe. 

When called to attend a case whore a foreign body Hemove at 
has become impacted in the cornea, our first duties ox)tp - vith 
obviously to remove it as soon as possible. If the’^e needIe - 
is painful and irritable, it will be advisable to ad¬ 
minister chloroform; and the point of a cataract 
needle, or spatula, being inserted beneath the foreign 
body, it is to be lifted from its bed. It is surprising o r ten 
how firmly particles of iron or dust tnay become 15 roily 
wedged into the laminated tissue, and without the aid 
of chloroform, it often requires the greatest patience 
on the part of both surgeon and patient to dislodge 
them. After removal, the eyelids must be kept closed 
for a day or two with a pad and bandage. 

If the foreign body has given rise to abscess or sup¬ 
puration of the cornea, the case rfust be treated upon 

u 
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the principles already laid down with reference to these 
affections (p. 254). 

It does not often happen that foreign bodies become 
encysted in tbe cornea, hut occasionally we meet with 
instances of the kind. Thus, a grain of gunpowder, or 
some such substance, becomes imbedded in tbe cornea, 
and probably gives rise to some slight irritation in the 
first instance ; this gradually subsides, and the particle 
remains encysted, causing no further inconvenience. 
Under these circumstances it would hardly be wise to 
attempt its removal; but these are exceptional cases, 
and by no means invalidate the general rule, that a 
foreign body should be extracted from the cornea as 
soon as possible. 

Casi‘8 of Perforation .—We sometimes meet with in¬ 
stances in which a chip of steel, or other hard substance, 
has boon driven against the cornea with sufficient force 
to perforate it, its inner extremity wounding, perhaps, 
the iris and lens. It is upon a consideration of the 
size and position of the particle, and the complications 
to which it may give rise, that our prognosis and treat¬ 
ment must be based. If tbe foreign body is a large 
one, it follows as a general rule, that it will excite 
much more irritation and inflammation in the eye than 
a smaller one would do. So again with regard to its 
position—if in the axis of vision it will almost certainly 
in jure the cornea, to such an extent as to interfere with 
tbe subsequent perfection of vision. 

So far tbe features of such a case are sufficiently 
obvious; but it requires a certain amount of expe¬ 
rience, and a careful study of the parts, to determine if 
adfereign body, which has perforated the cornea towards 
its circumference, has wounded the iris or lens. In 
most cases where the cornea is thus transfixed, the 
aqueous escapes, and the iris and lens are thrust 
against the inner extremity of tbe foreign body, and 
thus placed pi imminent peril. 

The intense pain, intolerance of light, and lachryma- 
tion to which these more serions injuries of the cornea 
give rise, render it necessary to administer chloroform 
before making our examination, in order that we may 
be enabled to inspect tbe parts thoroughly, as well as 
to assist us in removing the foreign body. The lids 
having been separated we must examine the seat of 
the injury by transmitted light; thq position and re- 
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lations o£ the foreigu body are thus to be carefully 
studied. If the iris is in its normal position, being 
well away from the cornea, it indicates the fact that 
the aqueous humour still fills the anterior chamber, 
and that the inner extremity of the foreign body, 
unless it be of some considerable length, may not have 
wounded the iris or lens. Under these circumstances 
the case will be a comparatively simple one, provided 
no deep-seated inflammation of the eye has been ex¬ 
cited. On the other hand, we may discover or suspect, 
from the escape of aqueous or the depth of* the pene¬ 
tration, that the iris or lens has been wounded. If the 
iris has suffered, the case may be complicated by iritis ; 
and if the capsule of the lens has been injured, a 
traumatic cataract will add still further to the difficulties 
we shall have to contend with. 

Supposing, however, that both the iris and lens have 
escaped injury; having the patient still under the in- If ajn ,, 
fluence of chloroform, we may generally lay hold of remove * ’ 
the foreign body with a pair of forceps, and remove it with f ‘> r - 
from the-«ye without difficulty. cep8 ‘ 

But if from the action of the eyelids, or the patient’s 
endeavours to rub the substance out of the eye, he has 
driven its outer extremity inwards, and flush with the 
cornea, or it may be deeply into its laminated tissue, 
it will then be impossible to take hold of it with a pair 
of forceps, and any forcible attempts to do so would 
probably drive it completely into the anterior chamber. 

It is advisable, under these circumstances, to enlarge 
the wound in the cornea, and then seize hold of the 
foreign body and remove it; it has been recommended 
in cases of this description to pass a broad ne^le if deep, 
through the margin of the cornea, the flat blad^bf employ’* 
the instrument being inserted beneath the inner ex- nef, ' lle - 
tremity of the foreign body; the latter may thus be 
pushed outwards, tul its projecting end can be taken 
hold of with a pair of forceps, ana extracted from the 
eye. 

A solution of atropine should subsequently be Atropine, 
dropped into the eye, three or four times a day, so as, 
^possible, to keep the iris away from the wound in 
the cornea, and a pad and bandage should be carefully and 
applied. If the eye is much inflamed, cold compresses bandage, 
may with advantage be used, and opium must be ad¬ 
ministered internally, so as to all|,y the irritation in the 

v 2 
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part. Leeches will be necessary if the inflammation 
runs high. 

If on examining the eye we find the foreign body 
has wounded the iris or lens, but can still be withdrawn 
from the cornea, we shall, of course, lose no time in 
removing it; but if it has fairly passed through the 
cornea, and fallen down into the lower part of the 
If in anterior anterior chambor, or is seen sticking in the iris or lens, 
we can no longer hope to seize it with the forceps; 
having once passed through the cornea the elastic 
lamina elcflsea over it, and defeats all our attempts to 
get at it in this way, and a different method must be 
employed. The management of these cases will be 
found described under the head of wounds of the iris 
and lens, tho corneal injury being a matter of very 
secondary importance. 


Senile Degeneration of the Cornea. —This condi¬ 
tion of the cornea is characterized by tho presence of 
the arcus senilis or white margin, which Mr. Canton 
describes as follows:—“The arous senilis, if closNIly 
Appearance examined, will be found to be composed of two parts, 
the outer having a greyish white, or dusky tint, the 
inner one being milky in colour. These are separated 
from each other by a clear, unaffected line of cornea, 
and through this the ix-is can be distinctly seen.”* 

This alteration in the margin of the cornea usually 
Progress. commences in its upper section, and in both eyes at the 

same time ; subsequently the lower portion is similarly 
affected, so that the eye then presents two white 
crescents, an upper and a lower one; they gradually 
advance, and ultimately coalesce, and the cornea is then 
surrounded by a whitish band as above described. This 
band usually extends only a short distance from the 
margin of the cornea, but in some instances it en¬ 
croaches on the more central parts, and may involve a 
very considerable portion of the cornea, but such cases 
are rare. 

This formation is not to be confounded with the grey 
line which corresponds to the border of the sclerotic; 
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* E. Canton 00 “ The Arcus Senilis, or Fatty Degeneration of 
the Cornea,” p. 6. 
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where it is bevelled off to overlap the cornea : the true 
arcus senilis presents precisely the appearances de- 
scribed by Mr. Canton and depends upon fatty de- 
generation of the cornea, 
its transparent structure 
being converted into a 
semi-opaque band, of the 
extent and configuration 
depicted in Fig. 27. 

As a general rule, the 
arcus does not appear be¬ 
fore a man has reached 
the age of forty-five or 
fifty, but it may come on 
in younger people ; when 
it does so, it may be taken 
as an indication of a constitutional tendency to fatty 
degeneration of the tissues. There can bo no doubt op h*re<ii.» 
that the arcus senilis is hereditary; that is, the gouty t< ' 1 * 
or other diathesis upon which it depends passes from eDLy ‘ 
parent to child, and with it the tendency to early fatty 
degeneration of the cornea, the muscular tissue of the 
heart, and other organs of the body. 

I am not aware of a single instance in which this Dues not 
disease has advanced so far towards the centre of the 
cornea as to interfere with the perfection of vision. 1 W1 1 vlalon ’ 
cannot say that in operating for cataract, the presence or 0) , nrll 
of an arcus senilis influences me in the selection of one tiona. 
or other of the various modes of removing the lens ; 1 
have frequently performed the flap extraction with the 
most favourable results, although an extensive arcus 
senilis has been present. 

Instances have been recorded of an arcus senilis 
disappearing under a course of treatment calculated to 
increase the vigour of mind and body, among those 
whose constitutions have been impaired from over¬ 
work, ill-health, and other depressing influences. 

Leprous Affections of the Cornea. —Among the 
natives of India, and in fact among all classes affected 
with leprosy, it often happens that both corneas become 
nebulous, the opacity commencing at the extreme 
margin of the cornea and extending year by year to¬ 
wards the axis of vision: ves^ls may from an early 
stage of the disease be seen prjtruding from the sub- 
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conjunctival zone into the cornea, and from time to time 
these vessels become much congested, the hypersemia 
lasts for a month or two and then subsides; but after 
each attack of this kind the opacify of the cornea 
increases both in extent and density, and so the patient’s 
sight is slowly but surely lost for all practical pur¬ 
poses.* Changes in the transparency of the cornea 
such as I have above described, are due to the growth of 
leprous elements in the tissue of the cornea, and conse¬ 
quently w^, can only hope to influence the condition of 
the eye by acting on the primary cause of the disease. 
I have seen so many leprous patients improve under a 
long continued course of tonics, combined with arsenic, 
change of climate, and a generous dietary, that I am 
by no means disjiosed to abandon cases of leprous 
opacity of the cornea to their fate. We cannot cure 
the disease, but 1 am persuaded we can often stop its 
progress for years, if not for life, and thus preserve the 
eye among other organs of the body from destruction. 

Leprous tabors of the cornea are seldom met with 
unless similar growths are seen springing from the iris. 
They commence as small pale elevations situated on 
the margin of the cornea ; as the little tuber grows it 
becomes vascular, and gradually extends itself over 
the surface of the cornea. Both eyes are, as a rule, 
attacked, and the tubers are placed symmetrically on 
corresponding spots of the cornea. The tubers take 
years to grow, but nevertheless they surely ana 
gradually increase in size until they may entirely cover 
the cornea. As far as my experience goes treatment 
is of little avail in this form of leprosy ; an eye once 
affected by tuberous growths will, in spite of all wo 
can do, gradually be destroyed. Nor is it of any 
advantage to excise these leprous tubers—they are 
certain to grow again, even if the base of the excised 
tuber is freely attacked with chloride of lime. Beprous 
tuber of the jris and cornea is, without exception, one 
of the least hopeful affections of the eye we have to 
deal with ; the only consolation in cases of the kind is, 
that the progress of the malady is a very protracted one. 

* Some years since, I sent a patient suffering from leprous 
disease of the cornea to Mr. J. Hutchinson, and from this patient 
Plato XXJX. was drawn at the series of Ohromolithogmphs of 
Diseases of tho Skin, pub^ shed by the New Sydenham Society. 
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ITyperaimia — Plastic, serous, parenchymatous Iritis — 
Treatment —Cvrelysis in tfynerhia,—Tramuiatir Iri¬ 
tis — Wounds of the, iris — Detachment — Tumours — 
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Artificial pupil — Decision of iris — Jridesis ■ Iri¬ 
dectomy—Changes in the aqueous -— T'oreigu bodies 
in the anterior chamber—1 rido-ch oro id it is. 


HYPKKASMIA AND INFLAMMATION. 

In commencing the consideration of the diseases of the 
iris, it may bo well briefly to recall the different ele¬ 
ments of its healthy structure, which may severally 
become the subjects of pathological change. 

The colour of the iris, depending as it does upon the colour of 
amount and tint of the particles contained in its pig- healthy iris, 
meat cells, naturally varies in different individuals. 

As a general rule, the irides are of the same colour, hut 
jfep occasionally meet with instances of a congenital 
difference in this respect, although they may he other¬ 
wise perfectly healthy. 

Whatever the colour of the healthy iris, it has a its texture, 
brilliant, shining, fibrous aspect, and any alterations in 
its textural character are symptomatic of disease, 
although the change may he so slight, that it can only 
be appreciated by comparing the diseased with the 
healthy eye. 

Tlitf state of the pupil, again, is ati important element Form and 
for consideration m diseases of the i*is and deeper "" >hl , 1 "^ o{ 
structures. In the healthy eye the surfaces of the iris l ’ upl ‘ 
and its pupillary margin are quite free in the aqueous 
humour ; the pupil has a circular form and a wide 
range of motion, quickly responding to every change 
in the degree of illumination (see p. 18); but it fre¬ 
quently happens that, from inflammatory or other 
causes, adhesions form amongjihe fibres of the rlfc, or 
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between it and the capsule of the lens. Under these 
circumstances the action of its contractile elements is 
Iwircdhi mechanically impeded, the mobility of the pupil im- 
diae&se. paired, and its circular form distorted. 

But defective action of the pupil may arise from 
faulty innervation. Thus, affections of the retina, or 
of tne choroid by involving the long ciliary nerves, will 
influence the sensibility of the iris. Alterations, there¬ 
fore, in the activity of the pupil, are not necessarily 
pathognomonic of disease of the fibrous structures of 
the iris, f<fr they may depend npjg* more remote in¬ 
fluences, into which it would be foreign to my purpose 
. to inquire at present. 
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Htpeii.kmia of the Iris is the first departure from 
the healthy state which requires our attention, when 
occupied with the; pathology of the iris; not that it 
often occurs as an independent affection, but it is a 
sufficieutly constant feature of several maladies to 
deserve consideration. Thus, hyperaomia is occa¬ 
sionally met with as a result of injuries or wounds in¬ 
volving the cornea; hut it is more often seen in the 
early stages of iritis, or congestion of the choroid ; and 
is not uufrequently described as chronic iritis. 

Syiujitoins .—This condition of hyperaomia, from 
whatever cause it arises, is always characterized by the 
appearance of a rosy zone of finely injected vessels, at 
the junction, of Tlie cornea and sclerotic; the extent 
and depth of coloration of this zone vary with the pro¬ 
gress of the disease. It is important to notice that in 
these cases the cornea remains perfectly transparent, so 
that there can l>c no mistaking this sclerotic or subcon¬ 
junctival zone of small parallel vessels, in hypenmnia 
of the iris, for a symptom of keratitis. 

On examining the hypenemic iris by transmitted 
light, we shall be able distinctly to trace the distended 
vessels coursing over its surface. The fibrous elements 
of the iris reifiuin, as a rule, unaltered in colour. In 
some, few instances, however, after long-continued 
hypermmia, changes take place in the pigment-cells of 
the iris, similar to those noticed under -analogous cir¬ 
cumstances in the choroid ; they become .a darker 
colour and shrink up. These alterations usually com¬ 
mence at the margin qf the ‘the uvjsa cover¬ 

ing the contractile fibres of the insj which then pre- 
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sent an uneven and spotted appearance, email dark 
excrescences projecting from them into the pupil. The 
pupil responds hut slowly to the stimulus ol light or to Pupil 
weak mydriatics; hut even after long-continued hy- alu BS' 8h - 
persemia, the contractile elements of the iris seldom 
become disorganized; and no sooner does the conges¬ 
tion subside, than it again actively performs its func¬ 
tions. 

The patient seldom complains of pain in the eye, hut Vision dim 
of more or less dimness of vision, which is most marked 8UU ' 
after sunset. Thj^ symptom of hyperswmm of the iris 
depends on the impairment of its functions, caused 
hy the pressure of its congested vessels on the con¬ 
tractile and nervous elements of the iris, the conse¬ 
quence of which is. that the pupil fails to dilate after 
nightfall, thus preventing a sufficiency of light from 
reaching the retina to produce distinct vision. During 
the day the patient sees tolerably well, for these cases 
of hyperaimia differ from iritis, in that there is no tur¬ 
bidity of the aqueous. 

Congestion of the iris is so frequently associated Passes into 
with, or merges into iritis, that I shall describe the “*>»■ 
treatment to be adopted in this form of disease when 
considering that of inflammation of the iris. 

Iritis, or Inflammation of the Iris.— I propose Ibitis. 
describing iritis under throe heads: first, the sijpplo or 
plastic iritis; secondly, the serpus ; and lastly, the 
parenchymatous or suppurativo iritis.* Inflammation 
of the iris is accompanied by certain symptoms com- Symptoms 
mon to all forms of the disease, and which it will be cto 
convenient to describe under distinct headings, so as to “ lorm8 * 
save the necessity for recapitulation when giving the 
characteristic features of each variety. 

Pain in the affected eye is a constant symptom of 


* I have adopted this nomenclature, becausdsit seems to me, 
on pathological grounds, to be sounder than that employed by 
some English surgeons, such as rheumatic iritis, syphilitic, anti 
so on. But beyond this, the nomenclature is that of M. Wecker, 
Von Graefe, and.the leading Continental authorities; and it is 
desirable to-promote as much unanimity as possible in the profes¬ 
sion on tlipso matters. Lastly, so far from sacrificing principles 
or viewB which 1 deem to.be important, I feel that my subject 
is simplified and. besltwxjWained by £13 arrangement here em¬ 
ployed. 
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iritis, but varies considerably in degree in different 
cases. In many instances the patient complains of 
only slight uneasiness, extending from the eye over the 
corresponding side of the forehead, whereas in others 
the pain is excruciating, and of a throbbing, lancinating 
character, involving not only the affected eye, but the 
side of the head and face. Under any circumstances 
the pain is intermittent, usually increasing towards 
evening, and gradually growing worse as the night 
advances. In other cases, in which the iris is not 
much swollen, nor the intra-ocular pressure greatly 
increased, the patient will hardly notice this symptom; 
it is always, however, increased when pressure is made 
on the eyeball. 

Sclerotic Zone .—A rosy zone of parallel congested 
subconjunctival vessels, invariably suiTounds the junc¬ 
tion of the cornea and sclerotic in this disease ; hyper- 
amiia of the iris must in fact exist in instances of iritis, 
and consequently congestion of this subconjunctival 
zone of vessels, since they anastomosewith those of the 
iris and choroid. The amount of the subconjunctival 
congestion will of course vary with the severity and 
stage of the inflammation, and in some cases may be 
concealed to a groat extent by the injected and 
cheinosed conjunctiva. Ultimately, as the iritis passes 
off, and the balance of the circulation is restored, the 
zone of vessels gradually disappears, and the sclerotic 
assumes its normal appearance. 

DimncsH of ri</]d is another symptom of iritis; it 
depends in the first instance upon turbidity of the 
aqueous, more than on alterations in the iris. Another 
cause of the haziness of vision consists in the changes 
which take place in the epithelium of the posterior 
elastic lamina of the cornea, and which are best 
detected by the lateral method of examination. These 
colls often present a hazy appearance, similar to that 
of the anterior layers of the cornea in keratitis. , In 
instances of *this kind, flakes of degenerated and 
detached epithelium may by means of. transmitted 
light sometimes be seen floating about in the aqueous. 
In the further progress of iritis, bands 'af. aahesion 
form between the iris and the capsule 6f.$be lens, 
giving rise to the condition known as synechia. In 
this way the pupil is»soinetimes closed, and the sight 
is consequently verw imperfect. If, however, the 
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patient’s vision is much affected and the pupil is not 
closed, we may with reason suspect that the ciliary 
body and vitreous have become involved; in instances of 
• this description there is usually tenderness on pressure 
made over the region of the ciliary body; and the 
power of accommodation is also affected. 

Changes in the. Colour and Texture of the Iris are Change of 
noticeable in all cases of iritis; a blue or grey iris f^° ar m ' 
becoming more or less greenish, a green iris yellowish 
green, and a dark brown iris of a reddish hue. Its 
brilliant fibrous aspect is also destroyed? being ex¬ 
changed for a confused and muddy appearance. These 
alterations are rendered more apparent by comparing 
the diseased with the healthy eye (provided only one 
eye is affected); but under any circumstances, the 
change in the colour and brilliancy of the iris is un- 
mistakeable in all instances of inflammation, and is 
due partly to alteration in the fibrous structure 
of the iris, and partly to turbidity of the aqueous 
humour. 

Alteration in the Mobility and Form of the Pupil .— Pupil 
The congested state of the vessels, together with the 8lu e«’ 8b > • 
serous elf vision that occurs in the early stages of in¬ 
flammation of the iris, necessarily impair the functions 
of the contractile elements of the iris, and conse¬ 
quently its mobility; bonce a defective response of the 
iris to the stimulus of light is an early symptom of 
iritis. Subsequently, as adhesions form between the 
iris and the lens, they not only impede the action of 
the former, but, when under the influence of atropine, 
the pupil assumes an irregular figure, or, it may be, 
is unable to dilate at all, being completely closed by or irregular 
organized bands of neo-plastic tissue. From the com- gj,n™ c hia, 
mencement, therefore, and throughout the course of 
an attack of inflammation, the iris responds but 
slowly and imperfectly to the stimulus of light or to 
mydriatics. 

Intolerance of light and Lachrymation S,re symptoms Intolerance 
so frequently met with in ins, that they may be oi lieht ' 
considered tfts; being common to all its forms. In 
chronic or-subacute cases, they may be hardly notice¬ 
able, M&preas in the active stages of the more acute 
forms of the disease, the patient complains bitterly of 
the exacerbation of pain whiqh he experiences the 
instant he approaches the ligjt, and is perpetually 



300 


DISEASES OP THE IBIS. 


Congested 

conjunc¬ 

tiva. 


Atropine as 
a test. 


Increased 

tension. 


Fever. 


Pi.aktio 

Iuitih. 


Neo-plastio 

formations. 


engaged in wiping away the tears that flow down over 
his cheek. 

Congestion of the conjunctiva is always present to 
some extent in iritis, and in many instances its vessels * 
are so deeply injected, 1 that it is well nigh impossible 
to distinguish the sclerotic zone surrounding the 
cornea. In these cases, if the posterior layers of the 
cornea are also affected, the condition of the iris, 
which is the real centre of disease, is apt to be over¬ 
looked. Any doubts that may exist as to the nature 
of the affection may be at once cleared up by applying 
a few drops of solution of atropine to the eye; the 
irregular way in which the pupil dilates will then be 
apparent. 

Increased Tension of the eyeball is present in the 
serous form of iritis, and is one of the chief causes of 
the pain from which many patients suffer; for no 
sooner is the intra-ocular pressure removed by punc¬ 
turing the cornea, and allowing the aqueous to escape, 
than the patient experiences instantaneous relief. 

Constitutional Symptoms .—Complications of this 
kind are sometimes met with in cases of iritis, the 
patient complaining of feverishness, and very rarely of 
troublesome vomiting, the result of sympathetic irri¬ 
tation. Many instances of iritis, however, run their 
course without the manifestation of any such symp¬ 
toms, and under any circumstances they are of trivial 
importance in comparison witli the state of the eye. 

Simple on Plastic Iritis. —(Pig. 2, Plato III.)— 
This form of inflammation is marked by new forma¬ 
tions in the iris ; pr olifera tion commences in the con¬ 
nective tissue cells of its stroma, and this increased 
cell formation, together with that arising from ele¬ 
ments directly emanating from the blood, cause the 
iris to swell; this swelling of the iris is increased by 
serous effusion into its tissue. The characteristic 
feature oF simple or plastic iritis is, that the neo¬ 
plastic elements produced, both on the s-nXface and in 
the substance of the iris, tend to become^&peioped into 
a kind of pseudo-membrane; hands of adhesion are 
thus formed between title iris and capsulq of the lenB 
(synechia), and in the contractile tissue of the iris 
itself. ^ . 

Plastic iritis is frequently met with among persons 
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suffering from rheumatism, and consequently it has 
often been described as rheumatic iritis; this inference, 
however, is hardly correct, and is likely to load to errors 
in practice; for nothing is more common than to meet Not limited 
with instances of this affection occurring among indi- *° a ' ti c' u ' 
viduals who are perfectly free from rheumatism. In gubjeots. 
the case of lepers, for instance, plastic iritis is of 
common occurrence, and also as a result of wounds or 
injuries of the eye. 

Under very favourable circumstances, this form of 
disease may run its course in from ten to fifteen days, 
and then gradually disappear. Instances of this kind 
are, however, exceptional, unless the patient has been 
brought under treatment at an early stage of the affec¬ 
tion. The majority of cases of plastic iritis, if left to Synechia 
nature, terminate in synechia : slight adhesions form "JJJ* it3 
in the iirst instance between the pupillary margin of the 0 00 " 
iris and the lens, which, however, are sufficient to tie 
the iris firmly down to the capsule at one or more points. 

Every time that the pupil dilates or contracts, these 
tags of adhesion pull on the iris, thus keeping up a 
constant state of irritation and disturbance in the part, 
which ultimately induces a fresh attack of inflamma¬ 
tion : more exteusivo adhesions then form, until, after 
repeated attacks of this kind, the iris becomes firmly 
bound down to the lens. Degenerative changes then 
take place in the fibrous structure of the iris, which 
ultimately becomes atrophied. Unfortunately, the mis- Atrophy of 
chief that occurs under these circumstances does not lris * 
stop here; the communication between the anterior 
and posterior chambers of the eye being closed, an 
abnormal collection of fluid takes place behind the iris, 
which exercises, on the deeper structures of the eye, an 
injurious pressure, too often terminating in atrophy of 
the globe.* 

Symptoms .—As a general rule, the zone of subc on- Pericorneal 
jmctival vessels surrounding the circuniferenceox the injection.^ 
cornea is well marked in cases of plastic iritis, the 
hyperaemia^jqf. the conjunctiva not being sufficiently 
great t<* cqjajSletely hide it. It was formerly sup¬ 
posed that-* the whitish grey band surrounding the 


* A. Von. Graefe, “ On Iridectomy in Exclusion of the Pupil,” 
p. 257. (Now Sydenham Society.) “ 
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cornea, and situated internally to the zone of suboon- 
junctival vessels, was a characteristic feature of the 
so-called rheumatic iritis. This band, however, de¬ 
pends simply upon the anatomical relations of the 
parts, the sclerotic overlapping the hovelled margin of 
the cornea in this situation : and though well seen in 
many cases of iritis, is a symptom of no importance. 

In the early stages of plastic iritis, the mobility of 
the iris is affected, its free margin appears to be swollen 
and thickened, its fibrous structure loses its distinct¬ 
ness, and its colour is likewise altered. The production 
of neo-plastic formations varies in quantity in different 
cases: commencing in the stroma of the iris, it may 
add to the uniformly hazy, swollen condition of that 
structure, but is otherwise not distinguishable: in 
other instances the neo-plastic growths form small 
papillary excrescences on the surface of the iris, parti¬ 
cularly at its pupillary margin: if numerous, these 
run into one another, and reaching over the pupil 
cover the centre of the capsule with a pseudo-mem¬ 
brane ; under any circumstances they arc very apt to 
form adhesions between the margin of the pupil and 
the capsule of the lens. These papillary excrescences 
of plastic iritis, are often mere specks which can 
hardly be seen by the unaided eye, particularly when 
the iris, as in the case of the natives of India, contains 
an abundance of pigment cells ; so that we may not be 
able to detect their presence in the living subject by 
simple inspection, but only by the changes effected in 
the appearance and activity of the iris, and in this 
respect the simple form of plastic iritis differs from the 
parenchymatous variety. 

The amount of pain from which a patient affected 
with this form of iritis suffers, is by no means con¬ 
stant ; in some cases, it is not a prominent symptom, 
whereas in others it is most excruciating, extending 
from the affected eye over the temple and side of the 
face, and almost always increasing in intensity to¬ 
wards evening, and growing gradually worsp as the 
night advances. 

Skbous Iritis.*—I n place of the neur< ^fe tstic forma- 

• Formerly described as “aquo-capsulitSt .* 1 Oho form of 
aquo-capsulitis, iu whicMthc pathological changes Are most ap¬ 
parent on tlio posterior surface of the cornea, has J&pen already 
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tions which characterize the last described form of 
iritis, in. that now under consideration a serous exuda- Serous 
tion takes place from the vessels of the iris, which, ac- f llt l ‘ s *”“ 
cumulating in the anterior chamber, pushes the iris chamber, 
backwards; so that in well-marked cases of serous 
iritis, the iris appears to be further away from the 
cornea than in health, the depth of the anterior chamber 
being apparently increased. The functions of the iris 
are impaired, and it responds but slowly to the stimulus Pupil slow, 
of light; except in some chronic eases, however, the re e u - 
pupil, when it dilates, does so regularly, tlAre being no 
synechia in serous iritis to impede the action of its 
contractile fibres. In this respect, therefore, there is a No sy- 
marked difference between serous and plastic iritis. In nechm - 
the more advanced stages of the disease, the accumu¬ 
lation of serous fluid in the chambers of the eye 
causes such an amount of increased intra-ocular pres¬ 
sure, that its effects begin to tell on the choroid and 
long ciliary nerves ; and the innervation of the iris 
being thus impaired, it not only ceases to respond to Inactive at 
the stimulus of light, but the most powerful mydriatics 
may be unable to effect it. 

Symptoms .—Serous iritis excites no urgent symptom Symptoms 
in its early stages ; the zone of sclerotic vessels may obscure in 
be only slightly injected, and the conjunctiva unaffected; 
tlie disease is not unlikely, therefore, to be disregarded 
until it lias effected irreparable changes in the deeper 
structures of the eye, or has merged into a combined 
form of serous and plastic iritis of a very dangerous 
character. In the latter case, the neo-plastic forma¬ 
tions binding the iris down to the lens, effectually re¬ 
tain the serous effusion poured out into the posterior 
chamber, which is certain, in its turn, to induce changes 
in the retina and choroid. 


Attacks of sero its iritis are apt to recur: at first they Recurring 
aro but slight, and of comparatively short duration, Bttaoks - 
lasting probably from three weeks to a month, and 
then gradually passing, away ; and it*may bo some 
time before another attack, generally of increased 
se v er ity f Comes .on. 

The irdj»-oculhr pressure, which is hardly augmented 
in the efijNjSjjfe’ges of the disease, becomes a more pro- 


described gpdsr keratitis that now referred to tko 

iris is priacip&fly affected. 
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minent feature iu each successive attach; the tension 
of the eyeball, however, increases so gradually, that 
the parts have time to adapt themselves to the distend¬ 
ing force, and consequently the pain, though often 
severe, is not of so excruciating a character as that 
noticed in instances of acute glaucoma. 

Dimness of vision is always an early complication 
of serous iritis,* and depends on turbidity of the 
aqueous, which frequently assumes an appearance as 
though small particles of finely powdered chalk had 
been suspended in it, and of course prevents many of 
tin.* rays of light, which would otherwise reach the 
retina, from arriving at their destination. This state 
of things is augmented by a semi-opaque condition of 
the epithelial cells, lining the posterior elastic lamina 
of the cornea; we have, in fact, very much the condi¬ 
tion of the parts described in keratitis punctata, or 
mottled cornea, in the last chapter, with the serious 
addition of iritis. The diseased epithelial cells drop 
off from the cornea after a time, and may then be seen 
as small white part, les floating about in the turbid 
aqueous. The corneal haze and muddy aqueous, which 
are thus produced, tend to conceal the condition of the 
iris, and render the diagnosis of this affection in its 
early stages somewhat obscure. 

Parenchymatous Iritis. —The characteristic feature 
of this form of inflammation is, that the morbid action 
going on in the part leads to tho formation of well- 
defined nodular masses, consisting of a finely granular 
or striated matrix, containing elementary capillaries, 
and nuclei in abundance, and often much pigment ;f 
they occupy the surface of the iris at one or more 
points. These excrescences vary in size, in some in¬ 
stances being as small as a pin’s head: whereas in 
others they cover the greater portion of the iris, and 
bulge forwards, so as to touch the cornea. Iu the 
early stages of the disease, they are usually of a red¬ 
dish-brown colour, subsequentlyvthey assume a yellow¬ 
ish tinge, and then look very like collections of pus. 
They may either become absorbed or suppurate: in 

> “ Iconocraphio QphthalrooTogiquepar J. 8 i eh el, p. 12. 
t “ Archiv.f •Ophth.,” Bd. vni. p. 288. 
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the former case the iris may return to its normal condi- mtyanp- 
tion, its contractile tissue being apparently uninjured; £nd*in’sy- 
but we seldom meet with a case of this kind: more neoiiia. 
often cicatrices form in the iris, and extensive synechia 
iB the result of this form of inflammation. On the 
other hand, should the new formations of parenchy¬ 
matous iritis suppurate, the pus, gravitating to the 
lower part of the anterior chamber, forms au hypopion. Hypopion. 

The breaking down of the nodular masses is not, 
however, the exclusive source of pus-like matter in 
iritis : sometimes the products of cell proliferation on 
the surface of the iris have from the first the characters 
of pus. In other cases, the posterior elastic lamina of 
the cornea contributes to its formation; and, indeed, 
hypopion is more often the result of corneal than 
iritio affections. 

Parenchymatous iritis may often 1 >e traced to the Often By- 
effects of either primary or inherited syphilis ; syphi- phll,t<0; 
litic iritis is, in fact, the most familiar variety of the 
parenchymatous affection. In the hereditary form the 
disease usually manifests itself before the little patient 
is more than a few mouths old.* 

In all instances in which parenchymatous iritis 
arises from syphilis, we may expect to find the cellu¬ 
lar excrescences particularly well defined. The nodules 
observed on the iris under these circumstances are 
neither more nor less than “ gummy tumours,” similar “ Gummy" 
to those met with in other parts of the body, as a oharac ' ter - 
result of syphilis.-)- Our diagnosis will of course be 
confirmed, m instances of this description, by tbe 
history of the case and the existence of constitutional 
symptoms, but still the condition of the iris alone will 
lead us at once to entertain suspicions as to the origin 
of the disease. 4 

It does not follow, however, that parenchymatous Other 
iritis may npt result from other causes than syphilis. cauae9 ‘ 

In fact, we meet with cases of the kind arising from 
oper ations or injuries involving the irisyand from ill- 
defined causes. Moreover, a syphilitic taint may, 

* “ Syphilitic Diseases of the Eye and Ear,” by J. Hutchinson, 
p. 18. vfc* 

t The gummy nature of those nodules, at first conjectured by 
Virchow, has been confirmed by the-observations of Colberg. 

Arch, fiir Augenlieilk., t. viii. A. 1, p. z88. 

X 
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without doubt, induce the plastic or serous form of 
inflammation, as well as the parenchymatous. It is a 
matter of some importance, therefore, to be careful how 
we employ the term syphilitic iritis, as it is apt to give 
rise to errors in regard to the treatment of the disease. 
The syphilitic character of an iritis can only be deter¬ 
mined from the positive proof of the existence of con¬ 
stitutional syphilis.* 

. The Symjiltnns which T. have enumerated as common 
to inflammation of the iris are usually intensified in the 
affection flow under our consideration. To this rule 
there are exceptions. Thus we occasionally see paren¬ 
chymatous iritis, especially among syphilitic patients, 
run a chronic or subacute course, without inducing 
any very prominent symptoms ; hut being attended by 
nodular formations, it may end in extensive synechia. 
These, however, are exceptional instances of the dis¬ 
ease : the symptoms generally present in parenchy¬ 
matous iritis are more acute than in any other form 
of inflammation of the iris. The vessels of the iris, 
more particularly those covering the excrescences and 
surrounding their base, are engorged with blood, and 
the subconjunctival zone of vessels is proportion ably 
congested; the conjunctiva is often deeply injected, 
and considerable cliemosis may exist. The aqueous is 
remarkably turbid, and flaky fragments of the neo¬ 
plasms may often be seen floating about in it. 

In many cases, the posterior elastic lamina, of the 
cornea becomes hazy ; its epithelial cells, undergoing 
fatty degeneration, become white and opaque, present¬ 
ing a spotted appearance. The brilliant fibrous aspect 
of the iris is destroyed, and its colour, as seen through 
the hazy cornea and muddy aqueous, is strikingly 
altered. One or more nodular excrescences will be 
observed on the iris ; they vary in size and colour, as 
before described. The pupil is insensible to the 
stimulus of light, aud if dilatable by the aid of my- 
driatics, it assumes an. irregular shape ; the functions 
of the nerves, vessels, anu contractile fibres of the 
iris being impaired by the abnormal action, going on 
in it, or from the presence of synechia which ties it 
down to the lens or cornea. 


Stoll wag von Carion, American edition, p. 185. 
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The patient usually complains of pain in the eye and 
forehead from the commencement ot the disease, subse¬ 
quently the pain extends to the head and side of the 
lace, and is often most excruciating, generally lessening Pain 
during the day, but increasing in intensity as the night aevere - 
advances. Intolerance of light and increased lachry- 
mation are also symptoms From which the patient 
Buffers very considerably, a gush of tears pouring out 
of the eye the instant the eyelids are opened. 

The symptoms above enumerated necessarily differ 
in different instances, and in the several stages of the 
disease; but though cases of parenchymatous iritis 
thus vary in intensity, they terminate but too con¬ 
stantly in irreparable damage to the eye. This may 
take place in different ways : the fibro-eellular excres¬ 
cences may degenerate into pus, and give rise to an Too often 
abscess of the iris, the result of which iH the formation enda in llb - 
of a cicatrix of greater or less extent in the connective Ildhcsione. 
tissue of the part. In other instances j »osterior synechia 
appears, which tends to keep up irritation and excite 
fresh inflammation in the iris, ultimately leading to 
complete closure of the pupil. Lastly, the outgrowths 
from the iris may reach forwards as far as the cornea, 
and adhesions form between the two, giving rise to 
anterior synechia. 

Prognosis in the Various forms of Iritis.—~Wo may Prognntu 
now proceed to consider the data, upon which a prog- *» »««». 
nosis is to be based in cases of inflammation of the iris 
generally. And in the first place, the type of the From type, 
disease, and the progress it has already made, must “ nd pro¬ 
be considered; for iritis presents not only different grcBB * 
stages, but the disease is met with of very different 
degrees of severity. In slight, and recent cases, com¬ 
plete restoration may be predicted; in more serious 
cases, the improvement can only be partial; in severe 
and neglected cases, it is but too often evident that we 
can hold out but slender hopes of recovery. 

It is, however, to the presence and extent of the took to 
synechia already formed that we shodld principally synechia, 
direct our 1 attention, in endeavouring to form a prog¬ 
nosis. If bands of adhesion qsist between the iris and 
lens, they too often lead to repeated attacks of inflam¬ 
mation of the iris, terminating in occlusion of the 
pupil. And even supposing the synechia does not so 

x 2 
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directly cause loss of sight, it may keep up irritation 
in the part, and thus induce congestion of the choroid, 
followed by degenerative changes in the vitreous, lens, 
or retina. 

I a,m aware that many snrgeons do not believe in 
the injurious influence which an eye, undergoing such 
changes as those I have now described, may exercise 
over the other one. It is certain, however, in my 
opinion, that the integrity of the healthy eye is thus 
endangored; and we are bound, under these circum¬ 
stances, net only to give an unfavourable prognosis as 
regards the diseased eye, hut to warn the patient of 
the danger he runs of losing the sight of the other 
eye, unless the source of irritation subsides. 

Synechia being less frequently met with in the 
early stages of serous than in the other forms of 
iritis, it follows, that in this variety we may reason¬ 
ably expect to save our patient’s sight, if the case is 
brought sufficiently early under treatment. We must 
hear in mind that vision is apt to remain confused and 
hazy for some time after an attack of this form of 
iritis, on account of the opaque condition of the pos¬ 
terior layers of the cornea, which, as I have before 
stated, is generally considerable. But provided the 
pupil dilates regularly under the influence of a weak 
solution of atropine, we may assure the patient that 
this haziness will soon pass oft', more particularly if 
there be no contraction of the field of vision. On the 
other hand, serous iritis, if allowed to run its course, 
may induce increased intra-ocular pressure, more par¬ 
ticularly when the diseased action extends to the cho¬ 
roid ; it then becomes a serious affection, its danger 
being in proportion to the augmentation of the tension 
of the eyeball. 

In plastic iritis, if the adhesions are slight, or have 
only been recently formed, so that they can be broken 
through by dilating the pupil with atropine, we may 
form a favourable prognosis, although the patient’s 
sight for a time may be impaired by patches of uvea 
which remain adherent to the capsiiipli&ihe lens, and 
from opacities of the posterior himii& the cornea. 
It may be necessary to search carefully for. the deposits 
of uvea before they can be recognised, iff cases of this 
kind; the pupil must be dilated as mucVas possible, 
and the lateral methdd of examination employed; or 
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the deposits of uvea on the7capsules of the lens may 
be overlooked, they may be seen with facility by the 
aid of the ophthalmoscope. If the synechia cannot be 
torn down by the action of mydriatics, much may still 
be done to improve the condition of the patient by 
breaking through the bands of adhesion between the 
iris and lens, by means of an instrument introduced 
into the eye through the cornea, or by iridectomy, but 
our prognosis must, under these circumstances, be 
guarded : the patient’s sight is never likely to be 
perfectly restored, and in too many iustancfts will have 
been absolutely destroyed for all practical purposes. 

In parenchymatous iritis, our prognosis, as a general 1“ Pa- 
rule, will be still more unfavourable, unless the disease 
bo brought under treatment before it has made any favourable, 
great progress. It is true, some cases run a subacute 
course, giving the patient but little inconvenience, and 
leaving apparently no bad results behind them, but 
this is unusual; unless judiciously treated, the disease 
more commonly leads to multiple synechia and closed 
pupil. If, however, at any stage of the affection, we «" le89 PJ'P* 1 
can dilate the jtupil with atropine, wo may with con- ta e ' 
fidence expect a favourable issue, as we can then pre¬ 
vent the formation of synechia, and in all probability 
the further progress of the disease. 

In forming our prognosis, we should never lose sight 
of the fact that in all cases of iritis there is a ten¬ 


dency for the disease to recur, and that each suc¬ 
cessive attack is usually more severe than its pre¬ 
decessor, aud more likely, therefore, to spread to the 
choroid, or leave its mark behind in the form of fresh 


synechia. 

There is a deceptive condition of the eye, the result 
of iritis, in which the patient’s sight remains good, synechia 
although the iris is closely bound down to the lens by complete, 
synechia. This arises from the fact, that a small but 
clear opening remains through the pupil, and the rayp 
of light reach the retina without hindrance; never¬ 
theless, the is^bhis endangered from the closure of 
the communi^Jwjs'tl between the chambers of the eye. 

Cases of tmsypiw'aro but rarely met with in practice; 
we far more/irequently see instances of closed pupil 
and extensive*’ synechia, where the patient may have 
sufficient sight left to. find his w|ty about, but is unable 
to read or write with the diseased eye. If, under these pU pU. 
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circumstances, we fail to dilate tlie pupil with atropine, 
and if the tension of the eyeball is either increased or 
diminished, the prognosis eiftmot but be unfavourable; 
iridoktomy may improve matters, but the chances aro 
that the choroid, and probably the retina also, will 
have become implicated in the disease. 

The Cannes of IritIn are often veiled in considerable 
obscurity. Plastic iritis was formerly supposed, in 
the majority of instances, to occur among rheumatic 
patients; but the truth is, we frequently meet with 
this form of disease in cases where no suspicion of 
.rheumatism exists; nevertheless, we freely admit that 
this fotm of iritis is often produced by exposure to 
sudden' changes of temperature, to damp and cold 
draughts of air* w<- hardly ever see an instance of 
advanced leprosy in which plastic iritis is not present. 
Syphilitic patients again are subject to this form of 
iritis; we see it also following blows or injuries to the 
eye; in fact it is absolutely impossible to assign any 
constant cause for - this disease. The same remark 
applies to parenchymatous iritis: we are no doubt 
justified in attributing it to a special cause, if the 
patient has had primary syphilis, and if the excres¬ 
cences on the iris are particularly well defined; but we 
shall, in practice, meet with eases which cannot he 
thus accounted for.* Serous inflammation of the iris 


* Mr. Hutchinson makes the following remark regarding in¬ 
herited syphilitic iritis:—“Ilespeeting the frequency of iritis in 
infants, there can lm no dilTicuity in admitting 11 1 ;tt it is among 
the rarest, of the symptoms of hereditary syphilis. I am sure, 
however, that it often escapes notice. The absence of the scle¬ 
rotic zone, and the very small amount of local symptoms which 
it causes, taken with the fact that infants usually keep their oyos 
shut, will account for this. In proof of it I may mention that, 
in 1852, 1 showed to a friend of mine, who had then for fifteen 
years hold a surgical appointment, which brought under his 
notion vast numbers of tlie poor, the first case of syphilitic 
iritis in an infant which ho had seen. The disease was now to 
him, and ho was much interested in it. Sines-then he has bad, 
in exactly the same field of observation, no fewer than five cases. 
Yet in proof, thait however carefully looked for, it is really very 
rare,. I may njentio^tliat during four years’ practice at the 
Metropolitan Free Hospital I have never treated a single case, 
although numbers of congcnito-syphilitic patients present them¬ 
selves, and I have scrupulously looked at the eyes in all.”— 
Ophthalmic Hospital Reports, vol. i. p. 229. 
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is often complicated ■with choroiditis; for, as I shall 
subsequently explain, the diseased action not unfre- 
quently commences in the choroid ami spreads to the 
iris. Independently of any such complications, this 
description ol' iritis is most apt to occur among persons Debility, 
in a debilitated state of health. 

It is, however well to bear in mind that no form of 
iritis is absolutely characteristic of any particular 
constitutional dyscrasia; consequently, it is an error 
to describe one form of iritis as rheumatic, another 
syphilitic, and so on; these and other inferences, such 
as malaria, gout, and the like, are equally frequent 
causes of iritis. It is necessary, therefore, tn evtery “ ’ 
instance to inquire carefully into all the circudistances 
of the case; then, and not till then; shall we be pre¬ 
pared with correct principles upon which to base our 
treatment. 

Treatment cl Jr it is avtl its Consmjncnrrs. —After 
what has just been said, as to. the variety of con- 
ditioua whicli may give rise to iritis, I need hardly cause, 
repeat that, before commencing the treatment of any 
particular case, we must endeavour, if possible, to 
arrive at a definite conclusion as to its origin, other¬ 
wise our efforts to cure are likely to fall wide of the 
mark. There is usually no difficulty in recognising 
the presence of a well-marked rheumatic, syphilitic, or 
malarious diathesis; but it is a far more troublesome 
mutter to ascertain the nature of the case if a patient 
be suffering from any of those less definite ailments, 
induced by functional derangement of the secreting 
organs, which, by altering the character of the blood, 
interfere with the nutrition of the various tissues of the 
body. We must, nevertheless, attempt to do so, and 
also to right matters by the use of such remedial 
agents as we have at our command. It would, how- Must be 
ever, be quite beyond the scope of this work to enter g“' rl j D 
upon any consideration of these measures, embracing, principles, 
as. they must, a knowledge of the influence of drugs, 
hygiene, and dietary on the organism, and being 
almost coextensive with the whole grange of practical 
medicine. X shall therefore confine myself to the con¬ 
sideration of certain drugs, and*-other means, which 
have the reputation, of a peculiar efficacy-in'the treat¬ 
ment of inflammation of the iris. 

Mercury is considered by most surgeons as an in- Mercury • 
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would, of course, be unadvisable to administer so large 
a. quantity of opium as that above recommended; tbe 
dose, in fact, must vary according to tbe circumstances 
of the case, its beneficial effects being more marked in 
acute forms of iritis than in chronic or subacute cases. 
A dose of tbe hydrate of chloral given at bedtime has 
a good effect on aomc patients, procuring them a 
night's rest; bnt as a general rule it is hardly likely 
to supersede opium. 

Paraecntiyris of the Cornea .—As a means of relieving 
the intra-oenlar tension and pain, from which some 
patients attacked with iritis suffer, it is occasionally 
necessary to puncture the cornea, and allow some of 
the aqueous humour to escape. The point of a, broad 
needle is to be thrust through the cornea into the ante¬ 
rior chamlier, a small quantity of the aqueous humour 
is thus allowed to escape; on withdrawing the needle 
the wound in the cornea closes, preventing any 
further escape of aqueous ; after this operation, a pad 
and bandage should be carefully applied over the 
eyelids. 

It is not advisable that tbe whole of the aqueous 
humour be allowed to flow out of the anterior c hamber, 
in which case tbe lens and inllamed iris would run the 
risk of being thrust forwards against tbe cornea, and 
auterior synechia might result. When making the 
puncture, care must be taken that only the point of 
the needle is allowed to pass through the cornea; 
otherwise, as the aqueous escapes, the iris or even the 
lens might be wounded. 

This proceeding is sometimes followed by marked 
relief, but it is a measure liardly to be resorted to 
unless by surgeons who have devoted much of their 
time to diseases of the eye. It may be necessary to 
puncture the cornea on two or three occasions, at inter¬ 
vals of about thirty-six hours, the indications for a 
repetition of the operation being augmentation of the 
tension of the eyeball and increased pain in the eye. 

Leeches applied to the temple, and over the brow of 
an eye affected with iritis, will often exercise a marked 
influence on the progress of the disease; it is by no 
means advisable, however, to apply leeches simply 
because a patient is suffering from an attack of iritis, 
although he may bave&reat pain in the eye and other 
symptoms of acute inflammation. Should the general 
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condition of the patient’s health be such as to load us Seldom 
to suppose he could bear loss of blood, half a dozen necessary, 
leeches may be applied over the affected eye, and the 
part should subsequently be well fomented with hot 
water, so as to encourage the How of blood from the 
leech-bites. If this treatment appear to exercise a 
beneficial action on the disease, we may repeat it on 
the following day, often to the great relief of the symp¬ 
toms. Cases of this description are likely to be much p or «tiT«a 
benefited by a dose or two of blue pill and colocynth, and low 
followed by a black draught in the raornfhg, low diet diofc 
at the same time being strictly enjoined ; in fact, the 
leeches will form a part of an antiphlogistic plan of 
treatment. 

In the instance of a patient already weakened by 
pain, and perhaps mercury, leeches might be positively 
injurious; they should consequently bo used with 
caution, being like all such powerful means, as useful 
in suitable cases as they are harmful in instances not 
requiring their employment. 

Airnjiiuc is invaluable in the treatment of all cases Atropine 
of iritis, for if we can only manage to keep the pupil invaluable, 
dilated, it is impossible for synechia, to form ; besides 
which, when the iris is well eoutracted on itself, form¬ 
ing a narrow rim round the anterior chamber, it follows 
that its blood-vessels can hardly remain in a state of 
congestion; they must, in fact, be pretty well emptied 
of their contents under these circumstances. The 
inflamed tissue is also kept at perfect rest when under insures 
the influence of mydriatics—a most important point reat - 
in the treatment of all kinds of inflammation. I. 
know, indeed, of no remedial agent which directly 
places an inflamed structure in a, more favourable posi¬ 
tion for recovery than atropine does in cases of iritis: 
it enables us to secure the inflamed, part rest, it lessens lessens 
the calibre of its congested vessels, and it prevents the congestion, 
injurious adhesions which otherwise follow an attack Prevails 
of plastic or parenchymatous iritis, by Seeping the iris adhoBion »* 
well away from the lens; and lastly, by lessening the 
vascular supply, and diminishing the amount of the 
secreting surface of the iris, it controls the secretion andten- 
of the aqueous humour, and in this way lessens the »><>“. 
intra-ocular pressure. 

If a case of iritis^ is fortunately brought under our If early ’ 
notice before adhesions have formed, or the structure C * 

cure. 
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of the iris has been irreparably damaged, wo may with 
safety rely upon atropine as being the most efficient 
curative means at our disposal; a few drops of a solu¬ 
tion of atropine, of the strength of o.ne grain to two 
drachms of water, should be allowed to run into 
the eye every liour, until the pupil is fully dilated. If 
the pupil once become dilated under tins treatment, 
we may confidently hope to cure our patient in the 
course of a short time. In the more acute forms of 
the disease it is often a difficult matter to bring the 
pupil underlie influence of atropine, and it may be 
necessary to continue its instillation every six hours, 
for a period of five or six days. In some instances 
the atropine is unable to act, on account of the swollen 
and congested state of the iris ; in these eases the 
prognosis will be less favourable, but we should endea¬ 
vour to reduce tbe inflammatory action by mercury or 
iodide of potassium, and above all by the application 
of leeches to the temple, and then set to work agaiu 
with the atropine. 

It is advisable not only to dilate the pupil, but to 
beep it dilated for some time after all acute symptoms 
have passed away; in fact, till the subconjunctival 
zone of vessels has disappeared, and the balance of 
circulation in the iris has been restored. 

In many cases of iritis, the synechia is only partial, 
hands of adhesion existing between the iris and the 
capsule at certain spots, the remainder of the iris being 
sufficiently healthy to respond to the action of atro¬ 
pine. binder these circumstances, the pupil, in di¬ 
lating, assumes all maimer of shapes, expanding in one 
direction, and being prevented doing so in another by 
the adhesions. Atropine should be steadily and freely 
employed in cases of this description ; the connecting 
bands arc often broken through under its influence, 
and the existing iritis speedily subsides; aud, more¬ 
over, the synechia being destroyed, subsequent attacks 
of iritis will probably be prevented. 

While, therefore, employing the various means at 
our command for improving our patient’s health, and, 
if possible, acting on the cause which has mdueed the 
iritis, we should invariably endeavour to dilate the 
pupil to its fullest extent with atropine, without any 
consideration as to the.form of the disease or the pro¬ 
gress it may have made. The prolonged use of atropine 
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may induce an attack of acute granular conjunctivitis. Granular 
and if we observe any symptoms indicating the com- vitia U f?om 
mencement of an attack of this kind, the instillation long use. 
of atropine must be at once stopped, but we may 
apply the extract of belladonna mixed with atropine 
over the patient’s eyelids and temple. I have seen Poisonous 
alarming symptoms of poisoning by atropine follow effects, 
the application of a strong solution of this drug to the 
eye, but they were cases in which only a small quan¬ 
tity of atropine had been used, being instances of a 
peculiar and uncommon idiosyncrasy on the part of 
the patient to the poisonous influences of atropine. 
Exceptional cases of this kind should not for an 
instant prevent our using atropine as I have above 
advised in all cases of iritis. 

Atropine may be conveniently applied in some in- ^lets" 0 
stances mixed with gelatine, so as to form small 
tablets ; or upon pieces of paper saturated with a. solu¬ 
tion of it, and then dried. A tablet or a, piece of 
paper thus prepared is placed on the conjunctiva of 
the everted eyelid ; the eye may then bo closed, and 
the lachrymal secretion dissolving the atropine, it 
becomes absorbed, as it would be if dropped into the 
eye as an aqueous solution.* 

Extract of belladonna is a less potent remedy than Belladonna 
atropine, and is not to be relied on for dilating the 
pupil in iritis. Equal parts of extract of belladonna, 

Indian hemp and glycerine, to which atropine has 
been added, form a useful mixture, which may be 
smeared over the affected eye to relieve ciliary neurosis. 

Foi mutations, tihades, etc. —Poppy-head fornenta- Fomenta¬ 
tions are often soothing to the patient, and whenever tions - 
this is the case, they may be used with advantage five 
or six times a day ; if they do not relieve the pain, it 
is advisable to discontinue them. M. Weeker employs 
hot water compresses of as high a temperature as the Hot com- ■ 
patient can bear, to be changed every t^n minutes, in P re,,8e * 
cases of parenchymatous iritis. The hot compresses 
must be cbiitinued day and night; there can be no 
question as, to compresses of this kind being moat 
useful in nrahy cases of parenchymatous iritis. 

In all instances of iritis the affected eye should be 

bandage. 


Brit, and For. Med.-C'kir. liev., Jan 1st, 1864. 
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shaded from the light; I find it very convenient in 
many cases to cover the eye with a light pad and 
bandage, our object being not to apply pressure over 
the eye;, but simply to keep the eyelids closed and the 
parts at rest; if at the same time the sound eye be 
protected by a shade or green spectacles, the patient 
is often able to leave his dark room and enjoy the society 
of bis friends, or even attend in part to his business. 
These are apparently trivial matters, but are neverthe¬ 
less well worthy of consideration, as they tend to 
relieve the irksomeness of solitary confinement, which 
is too often the patient’s doom if he remains in a dark 
room ; by keeping up his spirits, we do much towards 
preventing his falling into a low state of health, which 
would certainly react, on the local inflammation and 
probably impede his recovery, 

(Joiiuirf-irrttuiion, in the form of blisters to the 
temple, is comparatively useless in the active stages of 
iritis, hut, subsequently it is beneficial, especially when 
the patient sutlers from dimness of vision, depending 
on haziness of flu; posterior layer of the cornea. 

The conjunctivitis, which is always present in iritis 
to a greater or less extent, may, as a general rule, be 
allowed to run its course ; if it should be excessive, it 
may be well to scarify the swollen tissue, and thus 
relieve the chemosis. A strong solution of nitrate of 
silver should be painted over the skin of the lids, if 
they are puffy and swollen, hut it is not advisable to 
drop astringent lotions into the patient's eyes in these 


cases. 

Supposing the ease of iritis is one which has resisted 
all the means of treatment described in the foregoing 
sections, and rather grows worse, that the pupil will 
not dilate by atropine, and that the patient’s sight is 
growifig more and more dim, the intra-ocular tension 
being increased—we are no doubt justified as a last 
Iridectomy; resource in performing an iridectomy. This operation 
in fact bolds but the best and probably only hope for 
the patient; nevertheless, iridectomy in cases ot iritis 
is, he it remembered, our last hope: we have no right 
only after to fall back upon it until every other means of cure 
Irmffiled." has been attempted, for according to my experience, 
it is by no means so successful in cases where active 
changes are going on in the iris, especially if due to 
syphilis, as it is in Borne other forms of disease. Sub' 
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sequently, when the signs of irritation or inflammation 
have passed away, and the patient applies to us suf¬ 
fering from synechia, we may, as I shall presently 
notice, without hesitation resort to the operation of 
iridectomy. The only question is, may we operate 
during the attack ot iritis P I think we are only 
justified in doing so under the circumstances above 
detailed. 

The Treatment of Constitutional Symptoms, such as Treatment 
intermittent fever, will consist partly in the employ- offever . 
meat of hot baths and sudoritics, but the Sdministra- 
tion of opium tends towards allaying fever of this 
kind, as well as relieving the troublesome vomiting 
occasionally met with among patients suffering from 
iritis. The state of the bowels must be attended to, 
but to administer purgatives indiscriminately, because Alterative*, 
an individual is suffering from inflammation of the iris, 
is a most unpkilosophieal proceeding, and may com¬ 
plicate matters by disordering the digestive organs, 
which have frequently nothing to do with the disease 
of the eye. 

In numerous cases of iritis, especially in a malarious Variou* 
country like Bengal, we shall have to resort freely to dru 8»- 
the use of quinine, arsenic, aconite, strychnine, and 
iron, for the cure of the disease; but, as 1 have before 
observed (p. All), it would be impossible for me. iu a 
work of tins kind to attempt to describe the peculiar 
circumstances under which either one or other of these 
drugs are called for. i can only as it were sketch out 
the plan of the building upon which our work is to be 
raised. 

With regard to the use or withdrawal of stimulants Pood and 
and food, these are doubtless powerful agents in the 
treatment of disease. In,a case of iritis occurring in a oretion?" 
plethoric individual, purgatives, starvation, and m fact 
depleting treatment are called for; but a vast number 
of cases of iritis arc of an asthenic type, and require a 
moderate amount of stimulants, good wlfolesome food, 
and fresh air; in some cases we shall have to admi¬ 
nister bark and ammonia, together with wine and beef- 
tea. It is impossible to lay down alwolute rules on 
these matters which shall bo applicable to all cases; 
nothing but observation and experience can guide us to 
a right conclusion; and as on% man’s powers differ 
from those of another in appreciating these circum- 
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stances, so will the one differ from the other in his 
success in practice. 

Manar/rmeni <f Synechia .—Supposing the patient’s 
sight to he impaired by synechia, or hands of adhesion 
which have formed in the pupil, we must, in the first 
instance, endeavour to dilate the pupil by a persevering 
use of atropine, as I have already described; but in 
case the adhesions cannot thus be broken down, and 
provided the acute inflammatory symptoms have passed 
away, it will be necessary to resort to one of two 
operations,'' Corelysis or Iridectomy, our choice de- 
pending on the nature of the case. 

In instances where the pupil is only partially closed, 
or when the synechia hinds the iris down to the Icob at 
one or more points, a portion of its margin remaining 
free, if atropine, after a persistent trial, fails to dilate 
the pupil and break down the bands of adhesion, we 
must proceed to perform the operation of corelysis, as 
recommended by Mr. Streatfeild.* For adhesions in¬ 
volving more than the margin of the pupil, and when 
the iris is completely tied down to the lens, we must 
resort to iridectomy. 

Vorvhjeia .—The steps to be taken in performing the 
operation of corely sis are as follows:—A solution of 
atropine must first he dropped into the patient’s eye 
three or four times a day, for a week prior to the ope¬ 
ration ; we shall thus be able to discover those parts 
of the margin of .the pupil which are still free from 
adhesions, by the pupil dilating at those points; and 
as our object is to insert a small spatula through an 
opening of this kind, between the lens and iris, and 
then carefully to break down tbe synechia with the 
instrument, so as to free the iris from the capsule, 
this careful study of the condition of the parts, before 
we attempt to operate, is very necessary. 

This done, the patient is placed in the recumbent 
position, and chloroform having been administered, 
a stop-spccuhim is adjusted, and the surgeon, standing 
behind his patient, secures with a pair of fixing forceps 
a fold of conjunctiva close to the margin of the cornea, 
so as to steady the eyeball. A sufficiently large punc¬ 
ture is then made in the cornea, as nearly as possible 


Ophthalmic Hospital Reports, vol. ii. p. 309. 
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opposite to the principal adhesion; a Stroatfeild hooked 
spatula is inserted through the wound into the anterior 
chamber, and the blunt extremity of the instrument is 
passed under the margin of the pupil, and between the 
iris and lens (its point being carefully directed away 
from the latter) and far enough beneath the iris, to 
enable us, by a slight lateral and traction movement, 
to lift the ins away from the lens and break through 
the synechia. The hook near the extremity of the 
instrument is very useful, enabling us to tear through 
any tough bauds of adhesion, which might otherwise 
become elongated when force is applied, and so elude 
our best efforts to reinstate the pupil. 

It is necessary to be careful not to wound the capsule Cmtionas 
of the lens during this operation ; but if the patient to len *‘ 
is fully under the influence of chloroform, and if too 
much is not attempted at a time, it usually escapes 
uninjured. Those parts of the synechia only, which Successive 
are opposite the point of puncture in the cornea, required!'" 
should be broken through during one operation: for 
instance, if the adhesions we propose dividing are 
situated on tin? inner side of the pupil, but if there 
are also others above and below the pupil, we should 
make our puncture in the outer part of the cornea, 
awl passing the spatula through it, insert the point 
of the instrument beneath the inner margin of the 
pupil, breaking down the adhesions in this situation, 
and leaving those above and below for a future ope¬ 
ration. For the division of these the punctures must 
be made in the lower and upper part of the cornea 
respectively. 

It is a point of some importance in operating, to Further 
take care that the aqueous humour be prevented from direction*, 
escaping till after the synechia is broken through.. 

This may generally be managed by having a spatula Pr * serv * 
just large enough to fill the puncture made in the * lql,eouN ‘ 
cornea. It is impossible to lay down any precise 
rules as to the distance from the margin ipf the cornea 
at which the opening should be made. Our aim 
should be to select a spot which will m6st readily, 
admit of our parsing the spatula through it, in such 
a direction as to avoid the lens, and/ enable us to 
break through the adhesions at the greatest advan¬ 
tage. 

The operation of corelysis is equally applicable to 

x 
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cases where the pupil is partially closed by organized 
plastic formations; the false membrane may be broken 
through as above described. The same remark applies 
to instances of anterior synechia. 

The after-treatment is very simple. Atropine must 
be dropped into the eye throe times a day, so as to 
dilate the pupil as far as possible, and the eye is to be 
kept closed with a pad and bandage for ten or twelve 
days; we may then proceed to break through any 
refnaining adhesions, if the irritation caused by the 
former operation has subsided. 

Ij-idcrlovty .—As I before remarked, in cases where 
pupil is entirely closed by false membranes, or its 
margin wholly bound down to the lens by synechia, 
should we even desire to do so, it is impossible to per¬ 
form the operation of corelysis, and it becomes neces¬ 
sary to resort to iridectomy. If this proceeding is 
neglected in cases of this description the commu¬ 
nication between the chambers of tne eye being closed, 
an accumulation of fluid takes place in the posterior 
and vitreous chambers which is certain in time to 
produce destructive changes in the retina. In these 
cases of closed pupil, the outer part of the iris often 
bulges forwards towards the cornea, from the pressure 
of the aqueous fluid behind it; but its pupillary border, 
being bound down to the lens, cannot be thrust for¬ 
ward in this way, and appears, as it were, in a pit, the 
iris being funnel-shaped. 

Numerous proceedings have been advocated for the 
relief of this state of things, among which operations 
for the formation of an artificial pupil hold a promi¬ 
nent place; but. it may now bo safely affirmed that an 
iridectomy is the most satisfactory practice. Iridec¬ 
tomy embraces all the advantages of an artificial pupil, 
and, in addition, has many of its own to otter, not the 
least of which is, that it tends greatly to lessen the 
chances of recurrent iritis. It may therefore be stated 
generally, that in instances of synechia, or closed pupil, 
which cannot he broken through by the aid of myuri- 
ntics or the operation of corelysis, we must resort to 
iridectomy, excising about one-fourth of the upper 
section of the iris. 

In this class of cases the operation should be per¬ 
formed as soon as the active symptoms of iritis have 
passed away, seldom before : it is not necessary, how- 
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ever, to wait till all pain and irritation in. the eye have 
subsided ; for these symptoms are perhaps kept up by 
tho synechia, and, if we wait till the irritation has 
entirely passed away, it may be that the integrity of 
the deeper tissues of the eye will have been destroyed 
in the meantime. 

The amount of sight a patient may possess is hardly j 
a safe guide as to the necessity for iridectomy; the 
central portion of the pupil may be clear, and yet no* 
communication may exist bet ween tlie chambers of the 
eye ; and under these circumstances, almough the^£j™H tof 
patient may see tolerably well, we must not hesitate tefc." 
perform iridectomy. On the other hand, if the parent* 
lias no perception of light, it is almost useless operating 
with an iddea of improving the sight; for it is more 
than probable that detachment, or other destructive 
changes in the retina, which iridectomy cannot possibly 
influence, have taken place. 

In cases where the iris bulges prominently forwards TUiininj- 
towards the cornea, indicating the collection of a con- n ’ iM ' 
siderable quantity of Unid in the posterior chamber, 
iridectomy is less likely t.o be successful than if the iris 
is in its normal position. These chances are still 
further reduced if we can make out a central opacity 
in tlie capsule of the lens, a. condition often indicative Cajwnlar 
of detachment of the retina.* ■o|>ai , itj. 

There may be some little difficulty in removing a 
portion of the iris, in cases where it is swollen from the 
pressure of the products of in (lamination, or has under¬ 
gone atrophy. Uuder these circumstances, Von (Jraefe 
remarks:— 

“ I employ straight, pupillary forceps, with sharp Oracle's 
teeth, which, instead of following the ordinary dime- 1 ' oru< *pa. 
tion, I apply to the iris somewhat perpendicularly; 
according to my experience, such an instrument is of 
very great service under these circumstauccs.”t 

Traumatic Iritis. —The general principles upon Tn*i-w*- 
which we should conduct the treatment of a case of ’ riu ! " ms ‘ 
traumatic iritis, differ in no respect from those already 


* Professor A; vCn Grade “ On Iridectomy,” p. 2G6. (Now 
Sydenham Society.) 
t Idem, p. 284. 

y 2 
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laid down for onr guidance in other forma of inflamma¬ 
tion of the iris; "but we frequently meet with compli¬ 
cation h in thewe cases, arising from the lens having 
been injured, together with the iris. Under these cir¬ 
cumstances, the capsule is often perforated, and the 
lens substance swells, becomes opaque, and by pressing 
upon the iris, keeps up violent irritation and inflam¬ 
mation of the part. 

Whenever a ease of this kind presents itself to our 
notice, it is well to remove the lens at once. The patient 
should be placed under the influence of chloroform, and 
a Weiss’s stop-speculum having been adjusted, the 
surgeon should make an opening through the upper 
portion of the sclerotic as if for iridectomy; about a 
fourth of the iris should be excised, and the lens must 
then and there be removed, if necessary by aid of a 
scoop. A few drops of a strong solution of atropine 
are subsequently to he dropped into the eye, and the 
case freated as one of ordinary linear extraction. 

The success of this operation, in cases such as I 
have above described, depends upon the promptness 
with which it is undertaken. If the surgeon attempts 
palliatives, such as leeehes and the like remedies, in 
the hope of reducing the inflammation, the chances are 
that his opportunity will slip away, and general in¬ 
flammation, and perhaps abscess of the globe will 
supervene ; whereas, if iridectomy is at once performed, 
and the lens removed, the patient will be saved much 
suiYering, and with the aid of an artificial lens in 
the shape of spectacles, may regain a very fab amount 
of vision. 

Occasionally a chip of steel, or some such foreign 
body, gets lodged in the iris, causing violent inflam¬ 
mation. Supposing the lens has not been wounded, 
we may succeed in extracting the foreign body with a 
paiT of cannula forceps ; or, I do not hesitate to make 
a free opening in the cornea, and introduce a pair of 
iridectomy orhther small forceps, to secure and remove 
the offending substance. Should the lens he also in¬ 
volved, a traumatic cataract being present, it is ad¬ 
visable to perform an iridectomy, including the foreign 
body in the portion of the iris excised, and then extract 
the opaque lens as above described. 

1 have already stated that degenerative changes in 
one eyeball may, by sympathetic irritation, affect the 
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other eye, causing an insidious form of iritis, or irido- In sympa- 
choroiditis, which generally advances steadily, and ends re _ 
in total blindness, unless we can remove the diseased move bad 
eyeball, which is the primary source of irritation. e ye. 

WOUNDS AND INJURIES OP THE IRIS. 

Incised Wounds. — I have given an account of iwcrsnn 
the symptoms and treatment of prolapse of the iris Woumos. 
following perforation of the cornea (page 268), it is 
consequently unnecessary for me to return to the 
subject. 

A simple incised wound of the iris is a rare accident, Barely 
for in the majority of instances the lens is involved in 8im P |e - 
the injury, and a traumatic cataract results. Incised 
wounds of the iris are always attended with more or 
less haapurrhage into the anterior chamber, and tem¬ 
porary impairment of vision. Inflammation seldom Notfoi- 
follows clean incisions of the iris, as for instaneo those 
macle in the formation of an artificial pupil, but the lion." 1 " *" 
edges of the wound gape open, leaving a space through Apt to 
which the rays of light reach the retina. Occasionally eap0, 
the lips of an incised wound unite, a blood clot forming 
between them, its fibritie becoming organized, drawing 
the edges of the wound together ; but in instances of 
this kind the contractile power of the iris has com¬ 
monly been impaired by previous inflammation, which 

I jrevents the wound from gaping open as it does in the 
lealtliy tissue. 

After an incised wound, the eye must be kept at rest 
until the blood in the anterior chamber has become 
absorbod. We can hardly venture on a prognosis till 
this lias occurred. 

Foreign bodies sometimes become lodged in the iris Fobmgh 
without wounding the lens ; they may be best seen oa IW 
examining the eye by the oblique method of iiluniina- BIS * 
tion. Having discovered the situation of the offending 
particle, the cornea should be punctured? and a pair of siioald so 
cannula forceps passed into the anterior chamber ; the removed, 
foreign body being seized, it may usually be withdrawn 
from the eye without difficulty. The pupil should sub¬ 
sequently be kept fully dilated, and the eye at perfect 
rest, till all signs of irritation have subsided. 

It will generally be necessary to administer chloro- under cuio- 
forrn, in order that we may command the eye during roform > 
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the operation, and we should never delay the removal 
of the foreign body for one hoar longer than is neces¬ 
sary. If the eye is already inflamed, this will he an 
additional reason for immediate interference, rather 
than an indication for delaying the operation. Should 
there he any difficulty in seizing the foreign body, it is 
advisable to make a larger opening in the cornea, and 
to excise a portion of the iris, removing it from the eye 
together with the foreign body.* 

Instances have been recorded, and I have myself met 
with them,on which particles of steel and similar sub¬ 
stances have become encysted in the iris, and yet given 
rise to no irritation ; but case,s of this description are 
so rare, and destructive inflammation of the globe of 
the eye so constant a result of the presence of a foreign 
laxly in the iris, that we are not justified in trusting to 
nature in such eases. 

In wounds of the iris, whether incised, or resulting 
from the presence of a foreign body in the eye, it is 
advisable to dilate the pupil with atropine, before 
venturing on a prognosis, or any particular lino of 
treatment; because the lens may have been wounded, 
and the point of injury, which is perhaps covered by 
tlie iris, may not be apparent until tbc pupil is fully 
dilated. A complication ol‘ this kind would, of course, 
materially affect the prognosis, a traumatic cataract 
in all probability resulting from the injury to the 
lens. 

Detachment of the Iris from its ciliary border may 
be complete, that is, the whole of the iris may be 
detached ; or a mere slit may exist in its ciliary border. 
An accident of this kind usually occurs from an injury, 
ns for instance from a blow with the fist upon the eye. 
In these cases the nature of the accident may not be 
detected in the first instance on account of the effusion 
of blood which takes place into the anterior chamber. 
It will be necessary, therefore, to be guarded in our 
prognosis, as it is impossible to determine the extent 
or nature of flic injury, or if it be complicated with 
detachment of the retina, until the effused blood has 
become absorbed. 


* See cases in point, by«F. Homer: Ophthalmic Ilecicir, vol. i. 
p. ltili. 
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If a portion of the iris has been detached from its 
ciliary border, as soon as the aqueous becomes clear, we 


shall notice a false pupil, 
varying in size according 
to the extent of the de¬ 
tachment of the iris (vide. 
Fig. 28). The part of 
the pupil corresponding 
to the detached border 
of the iris is uninfluenced 
by the stimulus of light, 
its nerves and contractile 


Fig. 28. 



tissue having been torn through at the point of separa¬ 
tion of the h-is from its ciliary border. In instances 
where the line of separation is narrow, it often re¬ 
quires a very careful examination of the parts to 
detect the lesion, and to; account for the otherwise iu- 
explicable irregularity and inaction of u portion of the 
pupil. 

A patient’s sight is usually somewhat impaired by 
an accident of this kind, the irregularity of the pupil m, P“ ire ' 1 - 
interfering with perfect vision; and if the rent in its 
ciliary border is a large one, a number of extraneous 
rays of light enter by the artificial pupil, and falling 
on the retina, produce considerable confusion in the 
visual image, in a remarkable instance the whole of Case of 
the iris was removed by Von Graefe ; and what is most 
curious is the fact recorded by Mr. Soclberg Wells, 
that the patient's vision was as perfect without his 
iris as with it. Mr. Wells remarks of this ease*— 


“ The field of vision of the right eye, in which the iris 
had been extracted, is normal; the sight most excellent, 
so that the patient can count fingers at the distance 
of 120—140 feet, and can road the smallest print. He 
possesses great power over the dispersed rays, and does Vision 
not find himself in the least dazzled by the light. And, ununyaired. 
lastly, to crown all, the accommodative power of this 
eye, with its iridervmia tutalis, is almost perfect 
(i— $).” . 

We can do litild in the way of treatment, in cases of Treatment 
detachment of the iris, beyond keeping the eye at rest, "’*• 
for the accident is irremediable, so far as the Preparation 
of the injury is concerned. 


Ophthalmic Hospital Reports, voi. ii. p. 15)9. 
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Laceration of the Pupil. —A few cases of lacera¬ 
tion of tiic pupillary margin of the iriB have been 
recorded, following blows, and unaccompanied by 
either a wound or external injury to the globe of the 
eye.* It is difficult to conceive how an accident of 
this kind can take place from concussion, nevertheless 
a rent of the pupillary border, and in other cases 
rupture of the fibres of the iris, have been known to 
follow it. As the opening in the iris is nearer the 
axis of vision than in detachment of its ciliary border, 
the defect ftf sight is greater, because the rays of light 
fall on the retina nearer the macula lutea. 

TUMOURS OF THE IRIS. 

Cystic tumours of the Iris are rare, and when met 
with, as a general rule, follow an injury to the eye, 
and the formation of a clot of blood in the substance 
of the iris ; but independently of accidents cystic 
tumours do occasionally grow from the iris. They 
usually appear as a small transparent vesicle springing 
from a broadish base attached to the anterior surface 
of the iris. M r. ITulke remarks—“ An examination 
of all the cases which I have been able to collect 
shows: 1. That cysts, in relation with the iris pro¬ 
jecting into the anterior chamber, originate in two 
situations, 1, in the iris ; and 2, in connexion with the 
ciliary processes. The first lie between the uveal and 
the muscular stratum of the iris, and are distinguished 
by the presence of muscular fibres upon their anterior 
wall; the second lie behind the iris, and bear the uveal 
as well as muscular strata on their front. 11. It also 
shows that these cysts are of more than one kind; 
that there are, 1, delicate membranous cysts, with an 
epithelial lining and clear limpid contents; 2, thick- 
walled cysts, with opaque thicker contents (whether 
these are genetically distinct from 1 we are not yet in 
a position to determine, but it seems probable that 
they are so); fi, solid cystic collections of epithe¬ 
lium, wens or dermoid cysts; 4, cysts formed by 


* “ Injuries of the Eye, Orbit, and Eyelids,” by G. Lawson, 
p. 123. See also M. wdtsker’s “Maladies des Yeux,” p. 309. 
Caso in point, Ophthalmic Review, vol. ii. p. 213. 
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deliquescence in myxomata. III. As regards treat¬ 
ment, puncture, simple or combined with laceration, 
is so generally unsuccessful, that excision is always 
preferable. It is evident that the chances of success 
will be proportionate to the completeness of the ex¬ 
cision, and the practicability of this will vary with the 
size of the cyst and the extent of its connexions, and 
with its position in or behind the iris.”* It is clearly 
advisable, therefore, to excise the cyst together with 
the segment of the iris from which it springs, as 
speedily as possible, otherwise the abnonmal growth 
may excite dangerous irido-choroiditis, or sympathetic 
disease in the other eye. 

Condylomata may often be seen springing from the 
iris in cases of parenchymatous inflammation, and I 
described their appearance when speaking of that 
affection. Should the condyloma increase to any con¬ 
siderable size, it may, by coming in contact with the 
cornea, excite keratitis, which no treatment will relieve 
until the cause of the irritation has been removed. 

The syphilitic history of the case would lead us to a 
correct diagnosis of the disease; and its treament is 
comprised in that already recommended in parenchy¬ 
matous iritis. There is only one condition of the parts, 
that I am aware of, which could be mistaken for the 
disease in question, and that is the presence of neo¬ 
plastic growths, such as are sometimes observed on 
the iris in those who suffer from leprosy; but the 
appearance of the patient, under these circumstances, 
would at once correct an erroneous impression as to 
the nature of the disease. It is possible, of course, 
that a leprous patient may contract syphilis, and 
therefore suffer from condylomata of the iris, but such 
cases are rarely met with. 

Medullary Cancer of the iris is occasionally soon. 
A case of this kind, under Mr. Dixon's care, presented 
the following characters:—The patient appears to 
have been a healthy man, twenty-five* years of age. 
It was quite uncertain bow long the tumour had been 
in existence, but when first seen it almost filled the 
anterior chamber; it was a greyish, jelly-like mass, 
with opaque points scattered through it, and was 
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abundantly supplied with minute bloodvessels; the 
cornea was transparent, and until the mass covered 
the pupil the man could see perfectly.* Mr. Dixon 
removed the eyeball, and the patient made a rapid re¬ 
covery ; and up to the time of the publication of the 
report no return of the disease had occurred. 

Another case of a very similar nature, is detailed in 
the same number of the Ophthalmic Reports, by Mr. 
Cowell. But cancer commencing in the iris is a com¬ 
paratively rare affection; and malignant disease of 
the interna^ tunics of the eye usually finds its nidus 
in the choroid, and gradually invades the other struc¬ 
tures contained within the eyeball. 

C'vstioekci op the Iius are occasionally met witli; 
Fig. 2!> is a copy of a drawing from one made by Mr. 
Teale, jun., showing the position of a cysticercus 
attached to the iris, which he re¬ 
moved, together with a portion of the 
Fin. 20. iris, by an iridectomy. The eye, 
prior to the operation, presented the 
following appearances - On the sur¬ 
face of the lower part of the iris 
was seen an opaque body, constricted 
in the middle, and rather larger than 
a hemp-seed, which was evidently 
causing some distress to the eye. 
Tho conjunctiva was slightly in¬ 
jected ; tho cornea was bright, but 
dotted on its posterior surface with minute spots, 
as in cornco-iritis ; the iris was active, except at the 
situation of tho white body, near which it was adherent 
to the capsule of tho lens; tension normal. Heading 
No. 1(>, Jaeger,-}- 

In instances of this kind the plan of treatment 
adopted by Mr. Teale possesses considerable advantages 
over any other, the cysticercus being removed from 
the eye, together with the portion of the iris to which 
it was attached, by an iridectomy. 

Leprous affections op tiie Iris are extremely com¬ 
mon among persons suffering from leprosy—in fact, 
in cases of this disease of long standing, it is rare to 
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find the iris and cornea healthy. I have observed that 
as a general rule the cornea is affected before the iris in 
these cases, and that plastic iritis is more common than 
the parenchymatous form of disease. Leprous tubers 
form on the iris as they do on the cornea, and espe¬ 
cially on the conjunctiva, vide page 293. 

FUNCTIONAL DISEASES OF TIIF, IIUS. 

Mydriasis is an abnormal dilatation of the pupil, 
occurring independently of diseases of the deeper struc¬ 
tures of the eye; so that., although the pupil does not 
contract on exposure to light, and the patient sutlers 
from impairment of vision, in consequence of the 
excess, of light admitted into the eye. still this defect 
is remedied by placing a diaphragm, with a small hole 
drilled through it. in front of the eye. The outer rays 
of the cone of light impinging on the retina being 
cut off. the defective vision is in great part, corrected; 
and the patient, while looking through the hole in 
the diaphragm, sees well. This contrivance will not, 
of course, overcome defects due to loss of accommoda¬ 
tion, depending on causes similar to those which in¬ 
duce the mydriasis. The same result may be; attained 
by causing the. pupil to contract by the application of 
Calabar bean to the eye;. The above definition of 
-iin/dvintsix, therefore, excludes all cases of dilatation of 
the pupil depending on deep-seated disease of the eye. 

Mydriasis may be confined to one eye, or both eyes 
may be affected. The cause of the dilatation of the 
pupil may be the suspension of the functions of the 
third nerve, the circular fibres of the iris being thus 
paralysed, for when this nerve is-divided the pupil re¬ 
mains dilated. The same effect may be induced by 
irritation of the cervical branches of the sympathetic, 
which are distributed to the dilatator pupil!a;: this 
muscle being thrown into action, the pupil dilates.* 

The Treatment must evidently depeud^m the nature 
of the disease. In some few instances it appears to 
arise from retlex action, excited by the presence of a 
foreign body on the cornea or conjunctiva ; or it may 
l>c that some more distant branch of the sentient nerve 

* ,T. Bell on tlie Pathology of Certain Forms of Dilated Pupil. 
Etlin. Med. Journal, No. X., p. 917. 
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is in the first instance affected, the irritation being 
conveyed by reflex action through the oculo-niotor 
nerve, and thereby destroying the contractile power of 
the. circular fibres of the iris. In these cases our first 
care should obviously he to remove, if possible, the 
cause of the irritation. 

If the mydriasis appears to depend on defective 
action of the third nerve, Faradization may be useful; 
the action of fho galvanic current, however, should 
never be continued for more than a few seconds at a 
time,* an<> if the pupil does not contract speedily 
under its influence, we can expect but little benefit 
from continuing this treatment. Should the patient 
have suffered from syphilis, the case must be treated 
upon the principles generally applicable under such 
circumstances. 

If the dilatation of the pupil results from irritation 
going on in the intestinal canal, whether excited by 
worms, or any other cause, and propagated through 
the sympathetic to the radiating fibres of the iris, we 
must endeavour to remove the source of irritation by 
anthelmintics in one case, and by a blue pill and black 
draught in another. From my own experience, I am 
inclined to believe that some such source of irritation 
is the most frequent cause of mydriasis; and these 
remote remedies may do more to overcome the dilata¬ 
tion of the pupil than anything else. The affection 
may lie relieved by the instillation of a solution of 
Calabar bean, but can hardly be cured unless by appro¬ 
priate treatment directed towards the restoration of 
the functions of the stomach, liver, or any other organ 
which may appear to be at fault. 

We might class among these cases instances of ex¬ 
cessive an amnia, following disease of the spleen, in 
which dilatation of the pupil is accompanied by ac- 
commodatory asthenopia. The cause of the impair-* 
ment of vision in these instances is obvious enough, 
and the old prescription of “ plenty of water, air, and 
iron," or “washing, airing, and ironing” your patient, 
is the only rational plan of treatment. 

Mvosis is precisely the opposite condition to my¬ 
driasis ; the pupil being abnormally contracted, and 
failing to dilate as it should do when the patient is 


Vide page 100. 
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placed in a dark room, or after suusct. The pupil will, 
however, expand under the influence of mydriaties; 
and it may then be noticed that it is perfectly regular, 
and heuce ita inability to dilate ia clearly not dependent 
on synechia. 

The contraction of the pupil under ordiuary circum¬ 
stances is a reflex action, excited by the stimulus of 
light falling on the retina, and being propagated to the 
oculo-motor nerve, so that the circular fibres of the iris 
contract and close the pupil (see p. 8). If only a 
small quantity of light enters the eye, as^s the case 
after sunset, its action on the retina is slight; and, 
consequently, the excitation of the third nerve is pre¬ 
port ionably less than in daylight, the pupil remaining 
semi-dilated. Division of the sympathetic in the neck 
is likewise followed by contraction of the pupil, the 
dihitatur jiit./tillm being paralysed: lesions of the spinal 
cord affecting the sympathetic may thus produce 
myosis; so that, in instances of inyosis, we must con¬ 
sider all the circumstances of the ease by the light of 
our knowledge of the physiology and pathology of the 
third and sympathetic nerves. 'I’his condition is 
occasionally caused by long-continued work upon 
minute objects, as for instance in watchmakers the 
sphincter muscle of the iris acquiring a preponderating 
power over the dilatator. 

Cases of myosis are sometimes mistaken for hemera¬ 
lopia (night blindness), in that the patient complains 
principally of impairment of vision coming on after 
sunset, which evidently depends on an insufficiency of 
light reaching the retina, through the contracted pupil, 
to produce distinct vision. The patient has no pain 
in the eye, and his sight is good during the day. The 
case very much resembles one of hemeralopia, with this 
difference, however : that in hemeralopia the pupil acts 
freely, the disease essentially consisting in a temporary 
loss of power in the retina, arising from over-stimula¬ 
tion, or from anaimia of its nervous elements; the 
latter being by far the most common cause of night 
blindness. 

We know at present so little about the functions of 
the sympathetic, that it is impossible to understand 
why, in some cases of habitual constipation, or of 
dyspepsia, myosis occurs. We suppose that it arises 
from some disturbance of the sympathetic, propagated 
to the branches supplying the ins—a very vague ex- 
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planation, it is true, but the best we ean give of the 
matter. In cases of.this kind, our wisest plan of treat¬ 
ment is to correct and improve the state of the diges¬ 
tive organs as far’as we can. 

Irritation of the oeulo-inotor nerve, arising from 
meningitis, or a clot of blood, or other affection of the 
brain substance from which tin; nerve originates, may 
induce contraction of the pupil; but under these cir¬ 
cumstances, the myosis is a very unimportant matter 
in comparison with the primary disease. 

ArijjLficqfjU mydriasis, and myosis. may he induced 
respectively, b* the action of atropine and Calabar 
begn, as well a*fby some other drugs. 

Tremulous Ikes (iridodbnesis) is very seldom seen 
unless the lens lias been removed. As the iris rests on 
the crystalline, we can readily understand that when 
the lens is taken away, having lost its support, it 
hangs like a loose curtain in the anterior chamber, 
and consequently has a tremulous movement im¬ 
parted to it when the eye is turned from one side to 
the other. The same result may occur from an excess 
of aqueous in the posterior chamber, forcing the lens 
backwards and the iris forwards (hydro-oplitlialmia) 
—a condition hut rarely mot with. If the vitreous is 
in a fluid condition, the lens may sink deeply into it, 
receding from the iris, and iridodonesis result. Under 
these circumstances, the ophthalmoscope will reveal the 
nature of the disease, and the cause of the tremulous 
movement of the iris. 

Hjitus.— In this affection of the iris, the pupil 
dilates and contracts rapidly, involuntarily, and in¬ 
dependently of the stimulus of light. It is usually 
met with in cases of retinal disorder, and still more 
often in affections involving the membranes of the 
brain. It has been noticed as occurring in instances of 

^Nystagmus. —'Ihis latter condition of the eye ia 
described by, Dr. Mackenzie as being an involuntary, 
motion of the eyeball from side to side, due to clonic 
spasm of the recti, and symptomatic of various nervous 
diseases : as hysteria, epilepsy, chorea, and so on. 

ARTIFICIAL PUPIL. 

The operations ustially employed for the formation 
of an artificial pupil are three in number. 1st. In¬ 
cision of a portion of the iris; 2nd. The operation 
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known as iridesis, or displacement of the pupil; 3rd. Various 
Iridectomy. . ' operations. 

Before describing the method of performing these 
operations, I would observe that the chief danger we 
have to avoid in practising 'them is, not to wound the Caution as 
lens, and thereby cause a traumatic cataract. Ordi- totholeus - 
nary caution, especially if our patient is under the 
influence of chloroform, will enable us to steer clear of- 
this danger; and it is almost impossible to lay down 
any rules which would be of assistance in i^nS matter. 

A gentle hand and steady eye, with a thorough ^now*- 
lodge of the anatomy of the parts, ant the principal 
requirements in these as in other operations on the 
eye. ‘ * 

1. Excision of the This..— Chloroform having been i. Excr- 
administered, the patient being laid on his back upon OIf 
a couch in front of a good light, and a stop-speculum 
adjusted, the surgeon stands in the position most 
convenient to effect the work lie lias to perform, and Operation 
secures the eyeball by seizing a fold of the conjunctiva, Jett's hook 
near the margin of the cornea, with a pair of toothed 
forceps. He then passes a broad needle through the 
margin of the cornea, at a spot nearest to the point at 
which he proposes excising the iris. A Tyrrell’s blunt 
book is to be inserted sideways through the opening 
in the cornea, and passed onwards uutil its booked 
extremity reaches the margin of the pupil, when it is 
to be turned downwards, so as to hook over the pupil¬ 
lary margin of the iris. The instrument is then to be Withdraw 
carefully withdrawn from the eye, being again partly “f 1 
rotated, and dragging with it a small fold of the iris. * r ;a. ° 
Immediately this fold is drawn out beyond the wound 
in the cornea, an assistant should snip it off, close to 
the edges of the wound, with a pair of curved scissors; 
the speculum is then to be removed, and the eye kept 
Closed with a pad and bandage for a few days. 

If an extensive and deep opacity ot the cornea Modifloa- 
exists immediately in the axis of vision, preventing 
our seeing the edge of the pupil, although it may opacity, 
have been dilated with atropine, it is evident that we 
cannot perform the operation above described. It 
would be a dangerous proceeding to grope about with 
the blunt hook in the anterior chamber, m the hope of 
seizing the pupillary margin of the iris, which we 
cannot see through the opaque cornea. Under these 
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circumstances a modification of Tyrrell’s operation is 
rendered necessary. 

In place of passing a hook into the anterior cham- 


Fig. 30. 



her, it will be rccpiisitc to make the opening in the 
cornea sufficiently large to allow of a pair of cannula 
or iridectomy forceps being introduced into the eye. 
A fold of the iris, as near as possible to its pupillary 
margin, is to bo seized, and having been withdrawn 
through the wound, is to be snipped off close to the 
cornea by an assistant (Fig. 30). Care must be taken 
that the iris is, if practicable, excised from its pupillary 
margin outwards. 

2. Iridodesls, or Ikidksis. —Another operation em¬ 
ployed for the formation of an artificial pupil, and 
named “ Iridesis,” is performed as follows. The 
position of patient and surgeon is precisely the same 
as in the operation above described: the eyelids are 
to be separated with a spring speculum, and the globe 
of the eye fixed by seizing a fold of the conjunctiva 
near the iiu^er margin of the cornea. A narrow-bladed 
knife is then to be passed through the sclerotic, close 
to the margin of the cornea, the blade of the instrument 
penetrating the anterior chamber immediately in front 
of the iris; a pair of cannula forceps is to be introduced 
into the eye through the wound, and a fold of the iris 
is to be seized about midway between the ciliary and 
pupillary borders; the forceps are then to be with¬ 
drawn, together with the fold of iris, tkroucrh the 
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wound, so as to drag the pupil towards the sclerotic. 
In place of excising the extruded portion of the iris. 


Pig. 31. 



as in the last operation, a fine silk ligature is to be 
tied round it close to the lips of the wound. The 
small knob of strangulated iris thus formed will be 
sufficiently large to prevent its slipping buck into the 
anterior chamber (Fig. 31). Subsequently, the edges 
of the wound unite, and effectually entangle the iris 
in the cicati’ix, thus keeping the pupil permanently 
displaced outwards.* 

As there is some little trouble in applying the liga¬ 
ture to the fold of the iris, after it is drawn through 
the wound in the sclerotic, it is well to be prepared 
beforehand for this difficulty. After the opening in 
the sclerotic has been completed, Mr. Critchett recom¬ 
mends that a loop of line silk be passed over the end of 
the cannula forceps ; as the instrument enters the eye 
the loop falls down, and comes to rest oa the sclerotic 
over the edges of the wound. When the forceps are 
withdrawn, and the fold of iris pulled out through the 
wound, the loop of silk is to be drawn into a knot, an 


* Mr. Critchett on Iridcsia, Ophthalmic Hospital llcports , vol. i. 
p. 
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assistant seizing either end of the thread with a pair of 
cilia, forceps (vide Fig. 31). The advantage of using 
forceps is, that it facilitates our taking hold of the ends 
of the silk and tightening them ; it is difficult to mani¬ 
pulate tinder these circumstances with one’s fingers, 
and we must carefully avoid dragging on the iris, 
otherwise we may detach it from its ciliary border and 
do irreparable harm. 

The opening in the cornea should only be sufficiently 
large to allow the introduction of the cannula forceps, 
otherwiso‘the fold of the iris, after it has been tied, 
together with the ligature, may slip through the wound 
into the anterior chamber of the eye. 

The object of this operation is to displace the pupil, 
and bring il behind a healthy portion of the cornea, in 
those cases where the axis of vision is occluded by cor¬ 
tical opacity, its assumed superiority over excision of 
the ins consists iu this, that we can more accurately 
command the size of the pupil, and by not dividing 
the circular fibres of the iris the contractility of the 
aperture is retained, so that it responds to the stimulus 
of light. 

3. Ihiuectomy. —The instruments required for this 
operation will be a stop-speculum, to keep the eyelids 
apart; a pair of fixing forceps, to steady the eyeball 
with ; a broad lance-slmped knife, either straight or 
bent according to the direction iu which we propose 
making the iridectomy; a pair of iris forceps; anu lastly, 
curved scissors'. Dr. Worker's iris scissors are very 
useful in this operation. The patient having been placed 
in the recumbent position, it is, as a general rule, very 
advisable to get Iiim fully under the effects of tether, 
so as to render him completely insensible ; a stop- 
speculum is then to be adjusted. The surgeou, either 
in front or behind the patient, standing or sitting as 
he may find it most convenient to himself, seizes a fold 
of the conjunctiva, oppo site the intended point of 
puncture, with a pair of fixing forceps, so as to steady 
the globe of the eye. He then thrusts the lance- 
shaped iridectomy knife through the selero-corueal 
junction, at a point from | to 1| lines behind the 
margin of the cornea, and thrusting the blade of the 
instrument steadily onwards, close in front of the iris. 
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an opening about a quarter of an inch long is made in 
the sclerotic. The knife is then to be slowly with¬ 
drawn, so that there is no sudden rush of aqueous 
from the eye. If the anterior chamber is very 
shallow, the incision may best be made with u 
narrow-bladed cataract knife ; there is loss risk of 
wounding the lens than with a lance-shaped knife. 

The surgeon, still fixing the globe of the eye with one 
hand, takes a pair of iridectomy forceps in the other; 
and if the iris docs not protrude through the^vound, he 
inserts the points of the forceps (closed) through the 
wound in the sclerotic, seizes a fold of the iris about 
midway between its ciliary and pupillary borders, and 
drawing the fold of iris out through the wound, an 
assistant cuts off the requisite amount of iris with a 
pair of scissors, quite close up to the edges of the 
wound in the cornea. In many cases oi'glaueofna after 
tile opening has been made in the cornea, the iris pro¬ 
trudes through the edges of the wound : this is an 
advantage, for it enables us to seize a fold of the iris 
without inserting the forceps into the anterior 
chamber. 

The fold of ii-is may be excised as above, or it may 
be cut off by either of the following modifications intro¬ 
duced by Mr. Bowman.* The iris is brought outside 
the chamber as above described, and divided with 
small scissors, on one side of the forceps, from the 
pupillary to the ciliary border, the forceps pulling it 
gently at the same time, so as to insure this complete 
division of it. The end held by the forceps is then 
torn from the ciliary attachment as far as the angle < >f 
the incision, and even dragged upon a little, so as to 
detach it beyond the angle, and then divided with the 
scissors quite close to the angle. The cut end then 
retreats within the chamber. The opposite side of the. 
prolapsed part is then seized and dealt with exactly in 
the same manner. But however the ir^s is excised, 
great care must be taken that hone of the iris is left 
between the lips of the wound, lest the healing process 
be imperfect, and subsequent irritation occur in the 
eye. 
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* British Medical Journal , 1802, vol, ii. p. 382. 
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This proceeding is shown in Fig. 31* I.; a the pro¬ 
lapse, divided into two portions at b. The lower portion ' 

is to be drawn, in the 
Fio. 31* I. direction of c, to the 

lower angle of the 
incision,and snipped 
off. The tipper por¬ 
tion is then to be 
drawn in the direc¬ 
tion of d, and also 
divided. 

Instead of dividing 
it into two portions, 
the prolapse may be 
drawn to one angle 
of the incision, and 
partly divided close 
up to the angle; the 
other portion, being 
then gently torn from 
its ciliary insertion 
(slight Btlips with the 
scissors aiding in the 
division), and drawn to the opposite angle, is there 
to be completely cut off. This is illustrated in Fig. 11.; 
ii, the prolapse drawn down to the lower angle a' of the 
incision, where the inferior portion is to be divided, 

and the other drawn 
Jib up in the direction 

of b, to the upper 
angle of the incision. 

The lattcrproceed- 
ing is perhaps to be 
preferred if there is 
much bleeding, for 
then it is not always 
easy to find the uncut 
portion, more par¬ 
ticularly if it has slipped back between the lips of 
the wound. Either method will yield an excellent 
artificial pupil. The iris will be torn away quite up 
to its ciliary attachment, and the pupil will conse¬ 
quently reach quite tq the periphery (Fig. III.). 

If tnore is any haemorrhage into the anterior cham¬ 
ber, the fluid blood should he permitted to escape before 
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coagulation. To effect this object a small curette 
should be inserted between the lips of the wound, 
slight pressure being at the same time made upon the 
eyeball with the fixation forceps, so as to facilitate the 
escape of the blood. The curette should not be in¬ 
serted into the anterior chamber. If the blood does 
not flow off readily, it should not be forced out, but be 
permitted to remain, for it will soon be absorbed, par¬ 
ticularly if a compressive bandage is applied.* 

The excision of the iris having been completed, the After- 
stop-speculum is to be removed, and the eye h*pt closed treatment, 
with a pad and bandage. If the patient suffers much 
pain, subsequently to the operation, a few doses of 
morphia may be administered, but this is seldom 
necessary. 

In performing the operation of iridectomy, the chief Cautions, 
points to attend to are,—1st, to make a free opening Lpt tll .° 
into the anterior chamber. With a wound less than a “elerot?o ia 
quarter of an iuch long, it is almost impossible to com- be free, 
plete the operation satisfactorily. A larger opening in 
the sclerotic can do no possible harm; the wound will 
heal in twenty-four hours ; there is no fear of prolapse 
of the iris; and the more frequently I operate, the 
more convinced I am that a free opening is most 
essential to the success of iridectomy. 

2nd. Be careful to keep the point of the knife mid- 2. Be careful 
way between the iris and cornea. By attending to and 
this rule, both the lens and cornea will escape injury. 

3rd. It is necessary that the ciliary attachment of 3 / Dc * a<:h 
the iris should, if practicable, be divided. The edges 1 e iria ‘ 
of the wound must be carefully freed from any portion 
of the iris; if tags of it are left between them, a 
troublesome fistula of the sclerotic may form, or con¬ 
tinued irritation of the iris may be established. 

4th. Do not be over-anxious to remove the blood 4. Let 
from the anterior chamber, after the operation, with a ' 1 ! ™^ an - 5 ' 
scoop; it is s|>eedily absorbed, and in the meantime 
can do no great barm. • 

With regard to the position of the opening to be 
made in this iris, other circumstances being favourable, 
the superior section of the iris should be removed, as Au upper 
the upper lid covers the part to a considerable extent, proftrl&ie. 


* J. Soelberg Wells “ On GlaucomS and its Cure by Iridec¬ 
tomy,” p. 79. London, 1864. 
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and in this way lessens the blurring caused by the 
excessive amount of light which would otherwise 
reach the retina. In instances of ulceration or opacity 
of the cornea, the position of the iridectomy must be 
adapted to the circumstances of the case. 

The knife employed in making the opening through 
the upper and inner part of the sclerotic, should have 
the blade bent at au obtuse angle with the shaft; an 
instrument of this kind facilitates the operation. But 
in making the lower and outer section, I prefer such 
a knife a»one ordinarily uses in cases of linear extrac¬ 
tion. 

The after-treatment consists in keeping a pad and 
bandage over the eye, and the patient should be con¬ 
fined to his bed for a few days. The wound in the 
sclerotic heals in three or four days. Nevertheless, it 
frequently happens, as in instances of inflammatory 
glaucoma, that a few days after the operation of iri¬ 
dectomy the tension of the eyeball increases, and con¬ 
tinues in this condition for some time, after which the 
intra-ocular pressure diminishes, but the fjill advan¬ 
tages of the operation are not perfected, until it may 
be six weeks, or even two months’ time after it was 
performed. 

Increasing use. of Iridectomy .—It is remarkable how 
rapidly the advantages to be derived from the opera¬ 
tion of iridectomy have been developed, and its em¬ 
ployment extended, since its first introduction at a 
very recent period into ophthalmic practice. Iridec¬ 
tomy is especially called for in glaucoma, acute choyoi- 
ditis, irid o-ch oroiditis. rapidly advancing or intractable 
ulcers of the cornea, in occlusion of the pupil, and, in 
combination with other operative means, for the re¬ 
moval of the lens. 

Iridectomy, when the patient is under the influence 
of chloroform, and with a stop-speculum to separate 
the lids, is by no means a difficult undertaking, and it 
is an operation which every medical man, however 
small his field of work, should be prepared to under¬ 
take promptly, as being in some instances the only 
means at command for saving a patient's sight. ° 

Circumstances requiring an Artificial Pupil.— 
We may now proceed to consider the circumstances 
which necessitate an operation for an artificial pupil, 
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and the condition of an eye which would lead ns to 
choose one operation in preference to another for the 
end we have in view: this is evidently to make an 
opening through the iris behind a healthy portion of 
the cornea, when vision is prevented by a central 
opacity of the cornea, a. closed pupil, or other obstruc¬ 
tion to tlie passage of the rays ol' light to the retina. 

The conditions necessary, therefore, for the success- Conditions 
ful performance of this operation, are—First, that a J?'' r c ^” s c “|^ 8 _ 
portion oCjLhe cornea, he transparent, and its curvature 
not greatly altered, otherwise the refraction *f tlieTays 
of light which reach the retina may be so much de¬ 
ranged as to lead to serious Impairment of vision. 

(Secondly, if the iris is completely adherent to the lens 
or cornea, we can hardly expect to lie able to form an 
artificial pupil. Lastly, the lens and internal mem¬ 
branes of the eye must be tolerably healthy, otherwise 
the making of an opening in the iris will scarcely im¬ 
prove the patient’s condition. 

We may generally form a tolerably accurate judg- Amount 
meat as to the state of the retina under these circam- 
stances, by holding a bright lamp in front of the t ’ H 
affected eye. The degree in which the patient is con¬ 
scious of the illumination will be our guide to the 
amount of retinal sensibility ; if be cannot distinguish 
the existence of the flame it will be useless operating.* 

The tension of the eyeball will also afford us valuable Tension of 
information as to the condition of the deeper structures. 031 ' 

In many instances the globe will be found soft and 
hopelessly atrophied; in other cases its tension may 
be increased from intra-ocular pressure: in either case, 
our chance of success by means of an artificial pupil 
will be lessened. 

1. In cases of central opacity of the cornea, whether i- Choice of 
complicated with staphyloma or not, but obstructing 
the passage of light to the retina, it is well in the first opacity, 
place to apply a trop ine to the eye, and thus discover 
to what extent tlie pupil is dilatable. If *ho pupil ex¬ 
pands freely, it will be advisable to make an artificial iridesis. if 
pupil behind a transparent portion of the cornea, and, pupil di¬ 
ll ^practicable, on the inner side of the original pupil. lat “ ’ e ‘ 
Should the cornea not be clear in this position, we 


1 Icouographie Ophthalmologique," par J. Skdiel, p. 451. 
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must make the artificial pupil behind tlve outer and 
upj>er section of the cornea; and failing this, behind 
the most healthy part of the cornea. 

13 nt if, in central opacity of the cornea, we find the 
pupil will not dilate at all, the iris being firmly tied 
down to the capsule of the lens or to the comea.it will 
be necessary to employ the forceps in order to with¬ 
draw a fold of iris from the eye, which must then be 
snipped oft’by an assistant. 

With regard to the dimensions of an artificial pupil, 
this will depend much on the condition of the cornea; 
but as a general rule, we may endeavour to imitate 
nature in this respect, making one opening through 
the iris about the sixe of the healthy semi-dilated 
pupil. 

2. It may, however, be necessary to make an arti¬ 
ficial opening through the iris under other circum¬ 
stances than those of opacity of the cornea; as, for 
instance, after injuries or wounds of the cornea, where 
a prolapse of the iris ha.s taken place into the wound 
and the pupil has been drawn into tbe cicatrix. Such 
an accident sometimes occurs after extraction of the 
lens. Lu cases of this kind, it will be well to use the 
forceps, excising a fold of the iris as nearly as possible 
in the axis of vision. To prevent any dragging on the 
iris during the operation, the opening in the cornea 
must be made well forward, in fact, as near as pos¬ 
sible to the position of the artificial pupil, without 
being actually in front of it, and so obstructing the 
passage of the light. 

3. Again, in cases whore the pupil has been closed 
by neo-plastic growths, the result of iritis, it will be 
necessary to open a passage for tbe rays of light 
through it. 1 have already described the operation of 
corelysis (p. 32<J), employed in breaking down partial 
synechia, under the heading of iritis, because it often 
forms a very important element in the treatment of 
that affection, preventing a recurrence of the inflam¬ 
mation. But, as I then remarked, if the pupil is 
entirely closed, and atropine fails to dilate it, we must 
resort to the operation of iridectomy, removing a por¬ 
tion of the upper section of the iris; for it is not 
sufficient in this case simply to make a passage for 
the rays of light to tin?, retina, we must also endeavour 
to prevent the occurrence of those glaucomatous 
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changes which tend to absolute destruction of the 
eye.* 

4. Lastly, an artificial pupil may be necessary in 4. in 
certain forms of zonular cataract, characterized by 
central opacity of the lens, its margin being perfectly 
transparent. A cataract of this kind has but little 
tendency to spread, and therefore it will be unnecessary 
to remove tlie lens.; but the pupil may be very advan¬ 
tageously displaced towards the margin of the lens, so Irklesia. 
that, for all practical purposes his eye will be a very 
good onc.f* 

We are often consulted by patients having one sound should a 
eye, and the other damaged in such a way as to render ^ en 
an artificial pupil necessary for the perfection of vision ; one eve ia 
and the question arises as to how fur it is advisable ? 
to operate on the diseased eye, when the patient sees 
perfectly well with the other one. 

Asa rule, it is well to operate on the diseased eye, 
for in the first place we may, by this means restore 
binocular vision, and can most certainly enlarge the 
field of view by bringing both eyes into play. Tho 
only objection which can well be urged against this 
proceeding is that the eye operated on is apt subse¬ 
quently to become either inverted or everted, being a possible 
involuntarily turned in such a direction that tlic rays squint the 
of light from tho object under observation, passing 
through the artificial pupil, shall fall upon the macula 
lutea. To effect this if the pupil is normal in one 
eye, and eccentric in the other, one eye must evidently 
be rotated inwards or outwards, as the case may be, 
so that rays may reach the corresponding portions 
of the retime, lint even supposing a squint to arise 
under these circumstances, we need hardly take this Not a vuii.l 
contingency into consideration when weighing the on0 - 
2 >ron and cons of making an artificial pupil. 

It will of course lie necessary, before operating in 
cases of this kind, to ascertain<?the amount of vision 
the patient possesses with the diseased Bye; it is use¬ 
less interfering if it has no perception of light; in fact, 
we must take the precautions I have already detailed 
regarding these matters, and act in every way accord¬ 
ing to the rules laid down. 


* Ophthalmic Hospital IttpBrls, vol. i. |>. 207. 
t Idem, vol. iv., p. 150; Cases and lie marks by Mr. Critchott. 
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With regard to the size and position of an artificial 

E upil—First if the eye to be operated on is tolerably 
ealthy, make a entail opening in the iris; it prevents 
“ blurring.” Second, make the opening, if possible, 
behind the internal and inferior part of the cornea, 
otherwise in its external and superior part. Third, if 
both eyes are operated on, make the, artificial pupils, 
if practicable, behind the corresponding parts of the 
cornea. 
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The Anterior Chamber is formed in front by the 
cornea, and behind by the iris resting on the crystal¬ 
line, and as the Ions varies in size at different periods 
of life, the form of the anterior chamber is likewise 
subject to variation. 

Changes in the Aqueous. —I have already described 
the changes which the aqueous undergoes in cases of 
iritis (p. 298). It may be simply discoloured, as in 
jaundice, or more commonly its transparency is dimi¬ 
nished by the effects of inflammation on the cells of the 
iris and posterior elastic lamina of the cornea, l’us 
may find its way into the anterior chamber from the 
cornea, iris, or choroid; and lastly, its watery elements 
may become mixed with blood, or a clot may form in 
it, 1 Hemorrhage having taken place from either the iris 
or choroid. Under these varying circumstances, the 
dimness of vision is the result of injury or disease, of 
far graver consequence than the abnormal state of the 
aqueous, which is the immediate cause of it; the latter 
may quickly regain its normal condition, if the dis¬ 
turbing influences which have affected it are removed. 

Foreign bodies in the Anterior Chamber. —In the 
Kith number of the Indian Annals, 1 gave the details 
of two eases of filaria pap illosa i n the anterior chamber 
of the human eye, and other surgeons have described 
cases of a similar kind. There is no possibility of 
mistaking tin* appearance presented by entozoa of 
this kind in the anterior chamber, the filaria may be 
distinctly seen moving about in the aqueous. Entozoa 
in this situation excite violent inflammation of the iris 
and cornea, and probably abscess of the eyeball, un¬ 
less they are allowed to escape from the eye. This 
may usually be effectad without difficulty, by punc¬ 
turing the cornea with a narrow-bladed knife, which 
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is to be rotated edgeways as it is withdrawn from the 
eye, allowing the aqneous to escape with a gush,-and 
with it the entozoou. Filaria are very frequently seen 
in the eye of the horse in many parts of India. 

Foreign bodies occasionally find their way into the 
anterior chamber, and falling downwards to its lower 
part may generally be extracted by opening the cornea, 
and seizing the substance with a pair of cannula 
forceps. 

While performing any of these operations, it is most 
advantageous to have your patient under i#ie influence 
of chloroform ; and subsequently atropine should be 
applied to the eye, and the lids be kept closed with a 
pad and bandage for a few days. 

jiuDo-cironomms. 

Stellwag von Clarion remarks that this form of dis¬ 
ease is characterized by having, in addition to the 
symptoms of iritis, a very grea t, impair ment of vision, 
and inflammatory opacity of the vitreous humour. 

From the anatomy of the parts it is evident that 
inflammation of the iris is likely to spread backwards 
to the choroid, or it may commence in the latter struc¬ 
ture and extend to the iris. When the disease has 
been in existence for some time, it is difficult to ascer¬ 
tain whether it began in the iris or the choroid ; but 
practically this is not of very much consequence, as the 
treatment will be the same in either case. We tnay, 
however, observe as a guide in this matter, that if the 
affection of the eye has commenced in the iris its 
structure is usually very much altered, being dis¬ 
coloured and attenuated, the early symptoms of the 
disease being referrible to iritis; but if the. clioroid 
was primarily involved, we shall have a more marked 
history of complications depending on changes in the 
vitreous humour, sueh as marked dimness of vision, 
bodies floating about before the patieat’s eyes, and 
ultimately the lens becoming cataractous, the opacity 
often commencing in its posterior pole. 

Oases of irido-ehoroiditis may for convenience of 
description be divided into two classes; although in 
practice they will frequently be found to run the one 
into the other, nevertheless th# division is sufficiently 
marked in most cases to enable us to follow a definite 
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line of practice appropriate to each form of the 
disease. 

1. Serous Iiudo-citoroiditis commences with loss 
of sight, usually in one eye. The patient complains 
of a cloud or film over the visual field of the affected 
eye, which increases day by day. He has little or no 
pain in the eye, but tenderness on pressure over the 
ciliary region; there is no marked jmotophobia. On 
examining the eye we shall notice slight subconjunc¬ 
tival injection, often limited to isolated segments of the 
scleral zone?. The aqueous humour is turbid, and in 
some instances flakes of opaque matter may be detected 
floating in it. The posterior layer of the cornea is 
hazy, and dotted, as in keratitis punctata. As the 
disease advances the iris is discoloured, the pupil 
sluggish, and tied down by synechia of greater or less 
extent to the capsule of the lens; in some cases the 
pupil is entirely closed by neo-plastic formations 
passing between it and the capsule. A few distended 
vessels may be seen coursing over the iris, and these 
are apt to give way and cause haemorrhage into the 
aqueous chamber. 

If the dioptric media of the eye arc sufficiently trans¬ 
parent to allow of our examining its deeper structures, 
the vitreous will be found hazy •with floeculent bodies 
floating about in it. The tension of the eyeball is 
normal or slightly increased. 

As the disease advances the subconjunctival injec¬ 
tion is augmented, and so also the tension of the eye¬ 
ball ; at the same time the patient's “vision becomes 
more impaired. The synechia increases, and the 
fibrous structure of the iris is more and more dis¬ 
organized, it becomes relaxed, and finally the “ iris 
projects into the aqueous chamber irregularly, attain¬ 
ing a sjiongy appearance.” This bulging forward of 
the iris is very marked, and is due to the collection of 
serous fluid behind it, forcing forward those attenuated 
portions of thfe iris which are not tied down to the cap¬ 
sule of the lens. In the meantime the neo-plastic 
growths about the pupil have been increasing, becoming 
organized and contracted, so that the pupil may be 
closed by a false membrane ; it assumes an irregular 
shape, appearing like a minute tendinous spot in the 
centre of the bulging iris. When the disease has 
advanced thus far the tension of the globe will have 
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become lessened. Tho iris undergoes degeneration, Atrophy of 
and the patient's sight is in fact almost lost, the globe 8 ° 
rapidly undergoing atrophy. 

2. Pahenchymatotts ItuDO-cnonomiTis. — In this 2 . Par kk- 
disense the symptoms are from the first more severe i",’j J o ATO “ 8 
than in the serous form above described; tho pain cuohoi- 
and congestion of both the deep and superficial vessels DI «s. 
of the conjunctiva are considerable, the tenderness 
over the region of the choroid is marked, and the Symptoms 
vitreous is quickly and extensively involve^. Tho iris 8everc - 
is much discoloured, and pressed forwards towards the I ’“" 1 on 
cornea, so that the anterior chamber is very narrow P re8Surc ‘ 
from before backwards, in consequence of the lens 
being pushed forwards by masses of parenchymatous 
materials similar to those described in the correspond¬ 
ing form of iritis ; and, as I mentioned when speaking 
of iritis, these growths on the iris are apt to degenerate 
into pus; so in the form of irido-choroiditis now under 
consideration, an hypopion is from time to time noticed jfypopioa 
in the patient's eye, caused by tho degeneration of the 
neo-plasma in the ciliary body. Lastly, the iris in 
instances of this disease is frequently closely bound closed 
down to the capsule of the lens by means of this neo- pupil. 

S lastie material when organized. Asa result of the 
iseased action going on in the ciliary body and choroid, 
not only is the episcleral zone of vessels very marked, 
but numerous large and tortuous blood-vessels may iris 
be seen on the surface of the iris; there are, however, vascular, 
none of the irregular projections of the iris noticed in 
instances of serous irido-choroiditis, due to pressure of 
fluid from behind on degenerated portions of the iris ; 
the iris is perfectly straight and even, although pressed 
forwards, it may be, close to the cornea. 

It is hardly necessary for me to remark that a 
diseased action, such as that I have now described, is 
hardly likely to confine itself to tho iris and ciliary 
body; doubtless, in many instances, tiie .abnormal 
action involves the choroid and retina, in hopeless and 
endless destruction. 

Prognosis .—As in iritis, so irido-choroiditis, the Prognosit. 
prognosis will be more favourable in the serous than 
m the parenchymatous form of disease, becanse, as i. 
shall subsequently explain, the former is more amenable Most favour- 
to the beneficial influences of an iridectomy than the able in 
latter. But whatever the form of the irido-choroiditis, 8erous form - 
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the first point we should consider in forming a prognosis 
is as to the state of the patient’s vision. We shall 
From ibo notice if • he can see large objects—if he can count 
bight! 11101 fingers held up before the diseased eye; if not, whether 
he can discern the flame of a caudle in a dark room. 
Under the latter circumstance, we can give the patient 
but slight hope, for in all probability extensive lesion 
of the choroid and retina exists in addition to the 
irfco-choroiditis; but if he can count fingers or other 
large objects held before his eyes, and the disease 
is of the serous* variety, we may reasonably hold out 
to onr patient hopes of improvement. We shall 
also be guided in our prognosis by the amount of 
iT™rfc <"r atrophy the globe lias undergone, for if the eyeball is 
atrophy! soft and iniieb shrunken we can hardly hope for 
amendment, although if its tension is only slightly 
diminished, there is no reason why it should uot regain 
its normal condition after an iridectomy ; in truth, it 
often does so. 

Cautcs. Causes. —The causes which give rise to irido-ehoroi- 

ditis are very similar, if not identical, with those 
Asia Iritis, which engender iritis, and these I have already 
noticed. Severe concussions or penetrating wounds 
Traumatic, of the eye may set up inflammation in this part, as 
also the entrance of a foreign body into the globe, or 
dislocation of the lens. Irido-clioroiditis is conse¬ 
quently not uncommon after the operation of depres¬ 
sion of the lens, or after extraction if lenticular matter 
is left in the eye. But a more common cause than any 
Synechia. 0 f r] 1( > above is the presence of synechia binding the 
iris down to the capsule of the lens; this, by constantly 
dragging ou the iris, keeps up perpetual irritation, 
■which is in time propagated to the ciliary body and 
choroid, and thus a formidable attack of irido-choroi- 
ditis may be induced. 

Treatment. Trcainuvl. —Evidently as synechia is the most pro¬ 
lific source of the affection now under our considera¬ 
tion, it follows that in instances of the kind we must 
endeavour to break down the synechia. To effect 
this, we may in the first place resort to the instil- 
Atropme. lation of a strong solution of atropine; this failing 
to dilate the pupil, we must perform an iridec¬ 
tomy. 

Iridectomy. With regard to iridectomy in cases of severe irido- 
choroiditis, it may be laid down, as a general rule, that 
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we shall the ma jority of cases have to resort to this 
operation; it is in fact frequently the only hope for the 
patient, and fortunately in some apparently most un¬ 
favourable insta nces of this dangerous form of disease, 
iridectomy has a marked effect. 

it not unfrequently happens that, in attempting to 
perform an iridectomy in cases of irido-chhroiditis, we 
find that the iris is so firmly bound down to the capsule 
near the pupil, that on withdrawing a fold of it for 
excision, it breaks away from its attachments to the 
capsule, leaving a narrow ridge of the iris jn the former 
position of the pupil. An accident of this kind is of 
little consequence, lmt if inflammatory symptoms going 
on in the eye prior to the operation do not quickly 
subside, wo may with advantage perform a second 
iridectomy from the other side of the eye, so that the 
opposite halves of the iris are cut off from one another. 
It is advisable under these circumstances, if possible, 
to cut away a portion of the upper and lower sections 
of the iris, so that the opening through it may he 
partly covered by the upper eyelid. Nor does it always 
follow that the excision of a second portion of the iris 
is sufficient for our purpose. In bad cases of irido- 
ehoroiditis we have Mr. Bowman’s authority for ope¬ 
rating and excising a third section of the iris.* One 
reason for this is, that it is not improbable that the 
space from which we have excised a piece of the iris on 
the first and second occasions may have been, or may 
subsequently become, filled in by uveal growths, pre¬ 
venting light from reaching the retina; nevertheless, 
these primary operations will have reduced the hyper¬ 
action going on in the part, bo that subsequently to 
our third iridectomy the space occupied by the opening 
through the iris may remain clear ; and thus the last 
operation is by far the most satisfactory, particularly 
in cases of serous irido-choroiditis. In the parenchy¬ 
matous form of disease we cannot hut feat under any 
circumstances, that abundant neo-plasma will mate¬ 
rially interfere with Our best endeavours, and will 
occupy the space partially cleared by removal of a por¬ 
tion of the iris. In cases of this description we must 
not only remove a piece of the iris, but in addition 


* Ophthalmic Hospital Reports, vol. iii. p. 230. 
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the nCo-plastic growth behind it. The straight-hooked 
forceps are best adapted for removing snch an iris; 
with this instrument portions of false membrane 
adhering to the posterior surface of the iris may be 
taken away, but their removal often endangers the 
lens; for this reason, and also because the lens pressing 
on the iris may add to the risk to which such an eye 
is exposed, Von Graefe advises the removal of the lens 
in addition to an iridectomy by means of the following 
operation^-— 

He makes the flap, if the condition of the cornea 
]H*rmits it, downwards, avoiding, if possible, to wound 
the iris; but if the latter is greatly bulged forward, 
he passes the knife boldly through it, and in the latter 
case the capsule is already sufficiently divided to permit 
the ready egress of the lens. If this is not the case, 
or the iris has remained untouched, he introduces a 
pair of straight forceps or a hook, and removes or tears 
as much of the iris and membrane as is necessary to 
permit the exit of the lens. After the operation a 
compress is to be applied, firm at first, and then after¬ 
wards somewhat looser. There is generally only very 
slight reaction, so that the patients for the most part 
onl}' want to remain in bed for a day or two, and five 
to seven days in a darkened room. 

In some of the cases the condition of the iris begins 
to improve after Hie Ions has been removed. The 
anterior chamber becomes wider, and some patients 
have a little better perception of light. In many cases 
the ciliary neurosis is also much diminished. For 
bleeding into the anterior chamber, a soft compress is 
best; sometimes the absorption of the blood may take 
as long as two to three weeks. 

A month or six weeks after the extraction the 
iridectomy is to be made. Von Graefe makes a large 
linear incision, passes a large sharply-pointed hook 
perpendicularly through the tract of the membranes. 
If on traction of the hook a clear black pupil of mid¬ 
dling size becomes apparent, and vitreous humour pene¬ 
trates into the anterior chamber, he considers the 
dilaceration as sufficient. If this is not the case, 
a blunt hook or a straight pair of forceps should be 
introduced and the opening enlarged. The same will 
be necessary if a secondary cataract appears in the 
newly-made pupil. After this operation the cornea 
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becomes plumper, and may re-acquire a good amount 
of curvature. 

At first he was afraid that the pupils might in such 
cases close again, but this is fortunately not the case, 
and the.se instances form in this respect a most striking 
exception to those in which an iridectomy has been 
made without the previous removal of the lens. 

Sympathetic Ikido-cycijtis, or inflammation of Sv ' n ‘ A 
the ciliary body, sometimes called “ sympathetic [J', 1 ',". 
ophthalmia,” is another form of irido-Aioroiditis, iii-i.ms. 
and appears to he the result of morbid irritation 
in a diseased eye, conveyed by means of the ciliary 
nerves to the sound eye, inducing a disposition to 
congestion and the inflammatory proliferation of the 
tissues in the latter. This most dangerous and 
insidious form of disease is commonly induced by 
lesions in one eye keeping up persistent irritation ; ciiusi-s. 
as, for instance, the irritation and irido-choroi- 
ditis brought about by a depressed lens, or a pene¬ 
trating wound of the sclerotic involving branches of 
the ciliary nerves in its cicatrix. Synechia, however, 
alone is capable of keeping up so constant an irritation 
in one eye as to excite sympathetic irido-cyclitis in the 
other eye. JSTov is it by any means in the active stages 
only of disease that the one eye thus injuriously affects 
the other: it often happens that a globe apparently 
atrophied and destroyed still remains sensitive, and is often in- 
perliaps subject to recurrent paroxysms of pain ; in bhKouh. 
cases of this description it is by no means rare to see 
sympathetic irido-cyclitis set up in the other eye. We 
have always to bear in mind the fact, that an eye im¬ 
paired by certain forms of disease or accident may 
exercise, through what we call sympathetic nervous 
agency, a most pernicious influence over the sound 
eye. , 

We may conveniently describe the form of disease 
we are now considering under two heads-S-serous and 
parenehymatous irido-cyclitis. 

1. Serous Irido-cyclitis .—In the early stages of 
serotis irido-cyclitis, probably the only symptom of cycUti*. 
which the patient complains is dimness of vision; 
everything appears as though seen through a mist, 
and these symptoms are more marked in a dim light, 
as, for instance, after sunset; in fact, so prominent a 
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feature is this of the complaint that it is sometimes 
mistaken for night blindness. As the disease advances, 
the patient complains of opaque bodies floating about 
before his eyes. These symptoms depend ou haziness 
and subsequent fluidity of the vitreous humour. There 
may be little or no pain in the eye, and the sclerotic 
zone of congested vessels may b$ wanting. The pupil 
responds but slowly, if at all, to the stimulus of light, 
find frequently takes a considerable time to act, on the 
instillation of strong mydriatics. 

In othorccases the serous effusion takes place rapidly, 
ami under these circumstances the intra-ocular pres¬ 
sure and tension of tlu; eyeball being suddenly aug¬ 
mented, the patient experiences great pain in the eye 
ami corresponding side of the head ; the sight for the 
time being is almost completely destroyed. In those 
acute cases the posterior layer of the cornea becomes 
hazy, its epithelium degenerating into opaque, flocen- 
lent-looking masses, giving the cornea a speckled 
appearance; the haziness is often so dense that the 
fibrous structure of the iris cannot even he seen 
through it. 

2. 1‘it.rclicit j/matous Irido-r/i/nlili's is more frequently 
met with as a result of morbid action in a diseased eye 
propagated to a sound one, than the serous form 
above described; and I cannot too sti’ongly impress 
the fact, that, the invasion of this most destructive 
affection of the eye is often very insidious. The 
diseased organ is probably complained of from time to 
time, more as an annoyance than as causing any great 
pain or inconvenience to the patient; it is perhaps 
tender on pressure, and neuralgia of the brow and 
temple is now and then experienced. Under those cir¬ 
cumstances, it maybe without the patient suffering any 
pain in it, we notice a slight amount of subconjunctival 
injection in the hitherto sound eye, and on close exa¬ 
mination find the iris is discoloured, and its fibrous 
structure indistinct; it docs not respond sharply to 
the stimulus of light, and the anterior chamber is 
perhaps diminished in depth. In other cases, besides 
these signs of trouble in the iris, the patient complains 
of pain in the eye, especially if pressure is made over 
the ciliary region, photophobia, laehrymation, and 
supra-orbital neuralgia. After a short time the pupil 
ceases to respond to light; and on atropine being 



SYMPATHETIC IitlDO-CYCLITIS. 


355- 


dropped into the eye, we find posterior synechia has Syneolua. 
already formed, and this, rapidly increasing, glues 
the ins down to the capsule of the lens, the pupil 
being frequently closed by neoplastic growths, which 
may assume a yellowish colour. Corresponding 
changes occur in the-stroma of the iris and choroid; 
their fibrous structure becomes atrophied and de- Atrophy, 
stroycd. The lens and vitreous participate in these 
degenerative changes, and the eye in too many cases 
is hopelessly and irrecoverably destroyed. 

There is another class of cases which we not un¬ 
commonly meet with in practice, of a milder nature 
than either of those above described ; in fact, they may 
be called rather “ sympathetic irritation” than sympa- «Sympa¬ 
thetic irido-clioroiditis. In those cases, from injury or 
disease, a patient loses one eye totally or in part. It ' 
may be that he suffers no pain or irritation iu the 
damaged eye; but from time to time, from overwork, 
or overfeeding, very probably the two combined, with 
excessive smoking, the sound eye becomes irritable and 
congested, the^siibconjunotival zone of vessels is in¬ 
jected, there is intolerance of light, and an aching pain Symptoms, 
over the brow, these symptoms being augmented by 
using the eye. The tension of the eyeball is normal, 
and the pupil responds to the stimulus of light. 

After a few days’ rest, and perhaps a little judicious 
starving, the eye resumes its normal appearance, and 
functions, and the patient continues his work as usual. Lphs 
T hese cases are to be distinguished from sympathetic »l»ng<r»us. 
irido-clioroiditis, in that they may continue for years 
without inducing any further ill consequences; but if 
wo rind in addition to these troubles that the patient 
has tenderness over the ciliary region of the sound eye, 
the tension of the globe being increased, and that his 
vision is becoming impaired—it may be only slightly 
hazy—and the accommodation less sharp than here¬ 
tofore, perhaps the pupil also acting sluggishly, then 
we have no longer to deal with sympathetic irritation, 
but with irido-choroiditis in its early stages, and our 
prognosis even then will be a grave one in proportion 
to the advance made in these symptoms before the 
patient comes under our observation. 

Causes .—I have already observed that sympathetic <?„««>«. 
irido-choroiditis most frequently arises from the pre¬ 
sence of a foreign body, aucli as a piece of a gun cap, or 

A a 2 
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some such hard substance, in one eye, exciting sympa¬ 
thetic hyperaction in the other eye through the influence 
o# the ciliary nerves. Among these causes we must 
not overlook one too common in India—a dislocated 
lens, thrust down upon the ciliary processes by native 
“ malls” in their operation for the cure of cataract. 
It would be well in these cases if the injured eye 
were destroyed entirely by suppuration, for an eye 
destroyed by abscess of the globe seldom excites 
sympathetic irritation in the other eye. This fact 
is accounted for by the assumption that in abscess of 
the globe the ciliary nerves or their terminal branches 
being destroyed in tuto, they can no longer be a 
starting-point of hyperaction in the other eye. 

Foreign bodies, however, are by no means the only 
cause of sympathetic irido-choroiditis ; injuries of one 
globe, such as an incised wound of the sclerotic and 
choroid, as cicatrization proceeds, may involve some of 
the branches of the ciliary nerves and so sot up sym¬ 
pathetic irritation. Staphyloma of the iris may in 
like manner induce this dangerous form of disease. 
Finally we must bear in mind that internal inflamma¬ 
tion of an eye, however induced, is always a likely 
source of sympathetic irritation if accompanied by 
continued tenderness over the ciliary region of the 
diseased globe. 

The. Prog n twin of sympathetic irido-choroiditis is 
always most unfavourable, although in its early stages 
the removal of tlie diseased eye may possibly save the 
sound one; but when once structural changes have 
occurred in one eye consequent on irritation going on 
in the other one, we can have but little reasonable hope 
of saving the second eye. As a general rule, sympa¬ 
thetic disease spreads from an injured or diseased eye 
to the other one within a period of a few weeks or 
months, but it may happen that years pass over before 
this dangerous affection is called into activity in the 
second eye, Sr that it becomes so far advanced as to 
attract attention, and it is then very probably too late 
to remove the diseased eye. The operation of removal 
may be followed by temporary relief under these cir¬ 
cumstances, but cannot be at all depended upon for 
the arrest of the abnormal action in the second eye. 

Treatment .—1 have in the above remarks, so re¬ 
peatedly observed that the disease we are now consi- 
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dering has its point of departure in a diseased or in¬ 
jured eye, that we can readily understand the necessity 
of removing a diseased globe under these circum¬ 
stances. As a general rule, therefore, the sight of one 
eye having been destroyed, and symptoms of hyper- 
action arising in the other, we should at once recom¬ 
mend the excision of the diseased globe (p. 7fi). Never- Early exci- 
theless, we cannot even then assure the patient that 
the disease will not progress in the other eye. It is oye. 
the proper treatment to adopt, but by no means a 
specific against further mischief, and almost useless if 
structural changes and tenderness over the ciliary 
region have set in in the second eye. 

The treatment of the eye in which disease has been 
established by sympathetic irritation is most unsatis¬ 
factory. We should endeavour to keep the pupil fully Atropine 
dilated with atropine, and the eye should be main- “ nii n° st - 
tained in a state of perfect rest, the patient remaining 
in a dark room, and partaking only sparingly of food. 

By a soothing plan of treatment we may hope to quiet 
down the inflammatory attack from which the patient 
may he suffering, at any rate for the time being ; but 
recur it is almost certain to do, and each attack adds 
to the damage already inflicted on the eye. Nor can 
we with any confidence fall back upon an iridectomy iridectomy 
in instances of sympathetic irido-clioroiditis; in the seldom 
early stages of the disease it may perhaps be at- 
tempted, but I fear with but little hope of relief; in the 
latter stages the iris becomes so rotten, and firmly 
glued down to the capsule of the leus, that it breaks 
away when seized by the iridectomy forceps, and it is 
useless therefore attempting the operation. 
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CHAPTER X. 

DISEASES OF THE CIIOHOID. 

Sr 

1 Typer aimia — Choroiditis disseminata — Choroiditis 
diffusa—Suppurative Choroiditis—.Extravasation of 
h load — -Atrophy — Glaucoma—Posterior Staphyloma 
— Tubercle—Wounds and injuries of the choroid — 
Detachment—Sympathetic irritation — Tumours. 

HYI’EKyKMIA AND INFLAMMATION. 

Hypkhjemia of the Ciiouoid. —Among dark-skinned 
races, tlie pigmented hexagonal cells prevent our 
seeing the healthy choroid with the ophthalmoscope. 

Passive hyperaemia of the choroid may occur with¬ 
out the patient being at all aware of its existence. 
Moreover, the tension of the eyeball is generally'iiormal, 
the iris responds to the stimulus of light, and the 
dioptric media appear healthy ; hut from time to time 
the patient suffers from what he calls weak eyes : there 
is then some intolerance of light, and slight pain on 
pressure over tin; globe of the eye; the sclerotic zone 
of vessels is probably somewhat congested, and con¬ 
junctivitis may also exist. A case of this description 
is not unfrequently put down as an instance of sclero¬ 
titis, when in fact it depends upon hypertemia of the 
choroid. 

One of the earliest alterations ohsei-ved in dark- 
skinned people in hypercemia of the choroid is the 
removal of the hexagonal cells of that structure. 
This change is of course only noticeable among coloured 
people. Although, generally speaking, these cells thus 
become disintegrated and destroyed in passive hyper- 
aunia, in some instances, it seems to me, they are simply 
pushed back, from over the course of the distended 
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vessels, and as tile hyperaoniia subsides, they recover 
their position, the parts returning to their normal 
state. 

But in addition to these changes in the epithelial Pigment, 
layer of the choroid, its pigment cells become com- 
pressed by the distended capillaries, and aggravated oompiesse.i. 
into dense masses; and from this condition they 
seldom seem to recover, remaining as patches of black 
pigment more or less closely adherent to the sclerotic. 

Whatever the office of these choroidal cells may bo, 
we may be quite sure that changes, such*as 1 have 
described, cannot occur without disturbance to the 
functions of the choroid. 

Cannes .—Hypenumia of the choroid appears at times 
to arise from exhaustion of the nerve fibres supplying Nervous 
its vessels, it may be from oyer-work or stimulation, or exhaustion 
from debility. It is not an uncommon thing to be con¬ 
sulted by young men complaining of gradually in¬ 
creasing impairment of sight; they are weak, with a 
small irritable pulse, having pallid faces, and a nervous 
uneasy manner. On examining the eye with the 
ophthalmoscope, we notice under these circumstances 
that hypenumia of the choroidal vessels is present, 
and some slight opacity of the vitreous may be ob¬ 
served, depending very probably upon exhaustion of 
the vaso-iuotor nerves. 

In instances of this description it will be important f rom 
to determine if over-work, disease, or venereal excesses various, 
are the cause of the hyperaemia, and our treatment cause3 - 
must be directed towards the removal of any of these 
depressing influences, so as if possible to restore the 
tone of‘ the nervous system, and thereby the contrac¬ 
tility of the capillary network of the choroid. 

Passive hypermmia of the choroid may result from Mcehan'eal 
mechanical causes, as for instance, from pressure obstruction 
exerted on the veins of the part, or from more general 
disorder in the circulation, depending on disease of the 
heart. If from the former of these causes, the case 
will very probably be complicated with serous effusion 
into the retina, and a more or less extensive detach- j n vessels, 
ment <of its nervous substance from the choroid, 
together with venous congestion. These changes most 
-frequently follow syphilitic inflammation of the sheath 
of the vessels, or disease of the? dura mater, or brain, 
and are very commonly characterized by intense head- 
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nclio, and symptoms indicating derangement of the 
nervous centre. In instances of byperaimia of the 
choroid arising from disease of the heart, we shall 
usually have further evidence of the latter, in the 
general symptoms from which the patient suffers, 
pointing directly to impairment of the cardiac func¬ 
tions ; and any suspicions that may have been formed 
will be confirmed or removed by the aid of the stetho¬ 
scope. 

Besides tali ip g all these circumstances into con- 
sideration«in attempting to determine the causes which 
give rise to hypenemia of the choroid, it will be neces¬ 
sary to inquire into tbe state of the digestive organs; 
sympathetic irritation propagated from the alimentary 
canal to the eye being perhaps at tbo root of tlic 
mischief. , 

Lastly, I may mention that hypenemia of the choroid 
sometimes arises from defects m the accommodation 
of the eye. the patient making an unnatural effort 
when looking at near objects. The constant, strain on 
the muscular apparatus of the eye which is thus kept 
up, induces passive congestion of the choroid. 

tTrrahucut .— T would strongly insist on tho point, 
that a satisfactory opinion as to the cause of the 
disease must be arrived at, before we can safely pre¬ 
scribe any plan of treatment for its cure. Our duty 
will then be to select such measures as may sefcm best 
adapted to correct the more remote conditions of ill- 
health from which the patient may be suffering, and 
on which the choroidal affection depends. Any con¬ 
sideration of these would lead us too far from our 
present, subject. 

As regards local treatment, the cold water douche, 
rest, ami counter-irritation, will form very valuable 
adjuucts to any general remedial agents we may think 
best suited to the case. And where the hyperasmia is 
dependent on disorder of accommodation, the rational 
treatment wSll be, of course, to supply the patient 
with glasses adapted to correct it. 

CuonoiDiTis Disseminata depends upon partial or 
local changes going on in the cnoroid, often of a sub¬ 
acute character, so that the patient complains of no 
marked symptoms duning the early stages of the dis¬ 
ease, and, ia fact, may be completely unconscious of its 
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existence. This tnay continue until the disease has 
advanced so far as to interfere with the due supply of 
blood to the choroid, when degenerative changes will 
be induced in the vitreous, and render the patient’s 
sight more or less dim. 

The pathology of this affection of the choroid seems Analogous 
to be analogous to that of plastic iritis, already de- to plastic 
scribed: neo-plastic elements form in the choroid, and iri 19- 
as they become organized, the tissues among which 
they grow are compressed, the circulation through the 
vessels is impeded, and the part becomes Atrophied. 
Although it is necessary to describe these various 
diseases of the choroid as distinct and separate affec¬ 
tions, 1 need hardly olrtscrve that in practice wo find 
the retina and iris almost invariably implicated, if the 
choroid is at all extensively diseased.* 

Symptoms .—The patient usually applies to us on Symptom*. 
account of impaired sight, and complains of an appear- 
anee of cobwebs, or fioeculont bodies, floating about in Mu8CT “- 
the field of vision. There is little or no pain in the No pa,n ' 
eye, and the cornea, conjunctiva, and sclerotic are 
generally perfectly healthy; and unless in the ad¬ 
vanced stages of the disease, the iris appears normal, 
and the pupil responds to the stimulus of light. At a^ 
subsequent period the iris becomes implicated, and we 
then have superadded to the symptoms of choroiditis 
those of plastic iritis. The sclerotic zone of vessels, 
which is often congested from an early stage of the 
disease, is sure to be well marked when the morbid 
action has passed to the iris. 

On examining the eye with the ophthalmoscope wo white 
jgshall observe in the early stages of the disease gene- patch?* in 
rally towards the ora serrata, numerous small specks c oro “ ' 
of a greyish-white colour; these gradually increase in 
size, and encroaching, or rather forming, towards the 
fundus of the eye, they appear as whitish patches 
'behind the retma. As the disease advances the 
choroid becomes atrophied, and then the glistening 
white sclerotic may be seen in irregular-shaped 
patches, the retinal vessels coursing over them. The 
circumference of these white patches is generally sur¬ 
rounded with a border of black condensed pigment. 

* “Maladies dos Yeux,” par L. A.*Desmarres, tom. iff."‘pp. 

405 , 406 . 
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If the disease advances unchecked, the patches of 
neo-plastic formation increase in size, until, as before 
remarked, by materially interfering with the circu¬ 
lation of blood through the choroid, the nutrition of 
the lens and vitreous is impaired. 

The appearance of flocculi in the field of vision 
under these circumstances, may be due either to the 
presence of small particles floating about in an already 
fluid vitreous, or, m the early stages of the disease, to 
pressure on the retina; occasioned by the swollen 
choroid. ^Should pressure of this kind be limited to a 
part of the retina in or near the axis of vision, the 
patient often complains of a black spot being con¬ 
stantly present in the visual field, which is most 
troublesome to him when reading or writing—a 
scotoma, as it is called.* 

Causes .—The most frequent cause of this affection 
of the choroid is syphilis, either acquired or hereditary. 
The iris may be the original seat of the disease, the 
abnormal action spreading backwards from it to the 
choroid; under these circumstances the train of symp¬ 
toms will be very complicated; but if the dioptric 
media are sufficiently clear to enable us to see the 
fundus of the eye with the ophthalmoscope, all doubt 
as to the nature of the case will be removed. This 
affectiou of the choroid has been observed to follow 
some of the low forms of fever. 

Prognosis .—The course pursued by choroiditis dis¬ 
seminata very much depends upon the progress the 
disease has made before it is brought under treatment; 
the damage once done to the choroid by neo-plastic 
growths can never be repaired; so that if the latter 
are extensive, and a considerable portion of the circu¬ 
lation through the choroid is impeded by them, it is 
more than probable that atrophy of the globe will 
ensue, in spite of all our efforts to stay the degenerative 
changes. Formations of this kind occurring in the 
choroid, of necessity impair the functions of the retina, 
consequently, the progress of a case depends to a great 
extent upon the position of the neo-plastic growths 
with reference to the axis of vision. If we are for¬ 
tunate enough to see the case ■when the patches of 

* Oases reported by Jtr. Moon, from Mr. J. Z. Laurence’s 
practice : Ophttuilmic Ilevieu', April, 1867, pp. 280, 282. 
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neo-plastie tissue are inconsiderable, we may often 
stay the further progress of the disease, and thus pre¬ 
serve the eye. 

Treatment .—In syphilitic cases the patient must be Treatment. 
well fed, have plenty of pure air and exercise, so as to Oood f 00 ' 1 - 
bring the nutritive functions into good working order; 1>uro air ' 
and in addition, bichloride of mercury and iodide of Mercurials, 
potassium should be perseveringly administered. The 
mercurial vapour-bath may often be employed with ad¬ 
vantage. Counter-irritation, in the shape of a blister, 
or an issue opened in the skin of the temjfle, is often 
of considerable use. If the patient is recovering from 
fever, we must chiefly rely on iron and quinine, com- Tonics, 
bined with a generous dietai*y, not neglecting counter¬ 
irritation. The pujiil should be fully dilated with Atropine, 
atropine in all cases of choroiditis. 

Choroiditis Diffusa. —This affection of the choroid cnonomt- 
is described by M. Weckcr.as parenchymatous clio- 
roiditis, the diseafie resembling in every respect paren¬ 
chymatous iritis. 

In the first instance, we may observe changes taking 
place along the outer walls of the larger choroidal 
vessels; they appear as if lined by a white streak Commences 
when seen with the ophthalmoscope. This border vessels, 
surrounding the vessels consists of organized neo¬ 
plastic tissue, and is the product of the proliferating 
process, which usually commences in the cells of their 
adventitious coat. The diseased action thus set up 
in the part is apt, under certain circumstances, to 
extend itself rapidly in the neighbouring connective 
tissue, sometimes involving the whole fibro-cellular 
web of the choroid, in which condylornatous growths Condylo- 
make their appearance. As thesfe increase in size, mat» ap- 
they push the retina before them, advancing rapidly choroid. ° 
towards the vitreous chamber, so that ultimately the 
fundus of the eye presents a nodulated appearance of 
a greyish-white colour, over which the remains of the 
retinal vessels ma3 r he traced. 

This form of disease is most commonly met with 
among young and delicate children, frequently the 
offspring of syphilitic parents. Under these circum¬ 
stances the patient’s eye probably presents the follow¬ 
ing appearances: The pupil ks dilated, and of a Pupil 
greenish colour; the tension of the eyeball is increased, dilate ‘ 1. 
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tlic globe being evidently enlarged. On looking 
through the pupil we may notice that the fundus is 
occupied by a nodulated greyish-white inass, with a 
few vessels coursing over its surface; by transmitted 
light these appearances are well seen. 

The sight is, of course, speedily destroyed in the 
diseased eye, but the patient suffers from little, if any, 
pain in it, the distension of the globe being very 
gradual; moreover, the sclerotic undergoes fatty de¬ 
generating in consequence of the disease in the choroid, 
and so yields to the intra-ocular growth, preventing 
any considerable increase of tension. 

Instances of this kind are likely to be mistaken for 
malignant disease. The patient’s general health, how¬ 
ever, remains unimpaired, and the advance of tho 
disease is very slow indeed; moreover, the growth 
uppoars almost nou-vaseular; these characters are 
sufficient to exclude the idea of cancer. 

As these pathological changes in the choroid pro¬ 
gress, the lens and retina become hazy, and the whole 
eye may suppurate ; or slowly-advancing degenerative 
changes occur, and the eyeball becomes atrophied and 
destroyed.. It sometimes happens that these condy- 
lomatous growths in the choroid become metamor¬ 
phosed into a true bony structure. 

Symptoms .—As the progress of tliis affection of the 
choroid is usually very slow, its early stages are 
unaccompanied by pain, and gradually increasing 
impairment of vision is the symptom principally com¬ 
plained of by the patient. The eyeball slowly en¬ 
larges, and the whitish growth at the back of the eye, 
already described, may then be seen through the 
dilated pupil by means of the unaided eye, and still 
move clearly with* the oph thalmos cope. Opacity of 
the lens and vitreous supervenes, and ultimately the 
eye is destroyed, either by general suppuration, or 
ulceration fpid destruction of the cornea. 

Causes .—Those are very obscure: probably inherited 
syphilis is the most frequent cause of the disease, but 
it naB been observed to follow an injury to the eye in 
feeble and ill-nonrished children. 


suvrusA- Suppurative Choroiditis.— Suppuration may result 
nos. from either of the fotius of inflammation already de¬ 
scribed, but more commonly comes on after wounds 
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or injuries of the eye. We meet with cases fol- After 
lowing the operation of reeliuation, the irritation wouu 8 ’ 
of the lens exciting violent intiammation in the 
choroid. 

The changes going on in the fundus of the eye, in progress 
instances of suppuration of the choroid, cannot be oh- concealed, 
served with the ophthalmoscope, because the diseased 
condition of that structure very soon impedes the cir¬ 
culation of blood through its vessels, and degenerative 
changes in the vitreous, lens, and cornea gnpervene, 
which entirely prevent any but scattered rays of light 
from reaching the fundus of the eye. 

S>/)n-2>t»ins .—Suppuration of the choroid is marked Pain, ten- 
by the eyelids becoming swollen, red, and rodemntous ; ][?"“• 
there is intense pain in the eye and side of the head, 
greatly increased tension of the globe, deep injection 
of the conjunctival and sclerotic vessels, a muddy state 
of the aqueous, haziness of the cornea, lens, and p ui ,£i 
vitreous, and insensibility of the iris either to the in- inactive, 
ilucnce of light or to mydriatics. As the disease 
advances pus finds its way into the anterior chamber, Pusinant. 
and suppuration of the cornea generally supervenes ; chamber, 
ultimately the cornea sloughs, the contents of the eye cornea 
are evacuated, and the globe shrivels up and recedes Bloughs. 
into the orbital cavity. 

Oases of this kind might in fact with propriety be 
called abscess of the globe of the eye, rather than sup¬ 
puration of the choroid, for iu truth the disease in¬ 
volves all the structures constituting the globe of the A)l tlie 
eye; but as the inflammatory action commences in the structure* 
choroid, it mqy be well to consider these instances as invulved - 
examples of suppuration of that structure. More¬ 
over, pus may appear in the choroid without the 
disease advancing to absolute destruction of the globe 
of the eye, though probably suppuration can hardly 
take place in that situation without being followed by E.v« f,r 
atrophy and loss of sight. # s,g u ost ' 

Treatment .— This will depend very much upon the Treatment. 
cause of the disease: if arising, for instance, from the 
presence of a dislocated lens or some other foreign body 
m the eye, it will probably be well to remove the lens, Remove a 
making a free opening through the cornea and ex- dislocated 
cising a considerable portion of the iris. But }£ the leuo ’ 
inflammatory action has proceeded so far as to» cause 
general inflammation of the globe, the most efficient 
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treatment we can then adopt will be to remove the 
eyeball at once. 

I hardly think it likely that any general or local 
remedies will stay the progress of suppuration, when 
once it has commenced in the choroid ; leeches, mer¬ 
cury, iced compresses, and lowering remedies are 
recommended by those who believe that these means 
control the suppurative process; but I have great 
doubts of their efficacy, at any rate in cases of this 
kind. tl 

Extravasation of Blood into the choroid frequently 
occurs in choroiditis, the clots passing through the same 
changes as those described in similar affections of the 
retina. The effused blood, if poured out in any quan¬ 
tity, generally collects in patches of various sizes behind 
the clastic lamina, and completely hides the vessels 
and pigment-cells of the choroid. The nervous tissue 
of the retina, however, can be traced over the patches, 
and more particularly the retinal vessels; these, to¬ 
gether with the remains of the hexagonal cells of the 
elastic lamina, are sufficient landmarks to guide us in 
the determination of the seat of huemorrhage, and in 
distinguishing extravasations of blood into the choroid, 
from those into the retina. 

GLAUCOMA. 

Before entering upon the subject of glaucoma, it 
may be advisable to make a few remarks upon the 
excavation of the optic disc, which so constantly attends 
this form of disease. 

Excavation of Tins Optic Nerve simply means 
that the optic papilla is thrust backwards from its 
normal position, and consequently, if with the ophthal¬ 
moscope the vessels at the margin of the excavated 
disc be brought into focus, it is evident that their con¬ 
tinuation oyer the papilla cannot be distinctly seen 
till the accommodation of the observer’s eye is altered, 
the vessels on the disc being on a plane posterior to 
those of the retina. Conversely, if the observer 
alters the focus, so that the papilla is accurately 
defined, the vessels passing over the retina of the eye 
will be indistinct, because the latter are on a plane 
anterior to those crossing the papilla. Again, if the 
retinal vessels be traced up to the margin of the disc. 
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they appear to terminate there in “ beak-shaped 
points, and their continuation over the papilla will 
seem to be interrupted and displaced, as shown in 
Fig. 1, Plate VII. 

The explanation of this is, that the vessels having 
arrived at the edge of the excavated disc, dip down 
over its margin, and in their course along the sides of 
the excavation cannot be seen by rays of light falling Explana 
perpendicularly upon the disc; but as they pass over tion of the 
the bottom of the excavation they are again visible, 
although evidently on a plane posterior to tl#e retina. 

If, however, the patient is made to turn Ids eye up¬ 
wards or downwards, and the light from the ophthal¬ 
moscope be thrown obliquely upon the disc, so as to 
illuminate the sides of the depression, the vessels may 
bo traced throughout their course; unless, as some¬ 
times happens, the choroidal margin of the disc bulges 
very rnmdi inwards, like a rock overhanging a precipice, 
when the vessel, winding round the projection, must 
be entirely hidden from view till it reaches the bottom 
ol' the excavated papilla. 

Camcs. —Fxcavation of the optic nerve may arise 
from various causes, and First, from glaucoma, or 
pressure excavation ; Secondly, from congenital mal¬ 
formation ; Thirdly, from atrophy of the optic nerve. 

1. In glaucomatous excavation, the whole of the disc i. E*e«vn- 

is involved, and its sides t,on .;. ,f . 

are precipitous ; this con- p IO 32 gUueomu. 

dition of the parts is shown 
in section in the annexed 
figure. Idle vessels may 
be seen at the margin of 
the disc, terminating as it 
were in hook-shaped ex¬ 
tremities, represented in 
Fig. I, Plate VII. The ■ 

colour of the optic disc is change^ its central part is 
white and glistening, and this is surrotitnded by a 
shadow thrown by the walls of the disc into its exca¬ 
vated portion; the shadow varies with the depth of the 
excavation. In addition to these changes of the papilla, 
other conditions will be noticed hereafter in the fundus 
of the eye, which are pathognomonic of glaucoma, 

2. In cases of excavation of th® papilla arising from 2 - en r “ a £ on " 
congenital malformation, the entire disc is never in- mS’orma- 

tiong. 
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volved. I have seen Beveral congenital cases in which 
the whole of the disc was excavated with the exception 
of a narrow border at its circumference; s^that its 
choroidal edge was normal, and within this a rim 
of the papilla, the remainder of it being excavated; 
but these cases are rare, compared to those congenital 
cases in which only a small portion of the disc is in¬ 
volved in the excavation. The depression of the optic 
disc under these circumstances is surrounded by a 
reddish zone, and the edges of the cup'are usually 
slightly sloping. And with the exception of the exca¬ 
vation of a portion of the disc, the fundus of the eye is 
healthy, and its tension normal. Malformations of 
this description do not give rise to any subsequent 
changes, though, of course, an eye in this condition is 
by no means exempt from an attack of glaucoma, or 
any other form of disease to which it is subject under 
ordinary circumstances. 

3. In atrophy 3. Lastly, excavation of the disc, arising from atro- 

of papilla, phy au q retraction of the optic nerve, is marked by 
atrophy of the elements of the optic nerve and its 
vessels, so that the colour of the papilla is changed to 
a greyish-white tint. In the atrophic form of excava¬ 
tion there is a comparatively slight amount of depres¬ 
sion of the papilla, its sides sloping down gradually 
from the circumference towards its centre. The vessels 
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may therefore usually be traced throughout their 
extent; but when the branches coursing over the 
fundus of the eye are in focus, those passing over the 
disc will appear very slightly out of focus, until the 
a'ccommodation of the observer's eye is altered; but 
cupping of the optic disc, due to atrophic excavation, 
can hardly he made out unless by means of the direct 
method.-of examination. 

Glaucoma .—We may proceed to consider the two 
varieties of the malady:—1. Primary Inflammatory 
Glaucoma. 2. Glaucoma Simplex. 

1. Primary Inflammatory Glaucoma .—In this form 
of disease the morbid phenomena commence in the 
uveal tract; as this regulates the intra-ocular fluids, 
irritation of it may lead to excessive secretion and 
increased tension of the eyeball. We may perhaps 
best form an idea of the pathology of the disease by 
combining the views of Professors Stellwag v. Carion 
and Donders, as to the conditions which they suppose 
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to be fundamental in these eases. The latter holds 
that glaucoma depends on neurosis of the secretory 
nerves of the eye, and the former, that a primary- 
rigidity' 'ft the sclerotic produces the feeling of hard¬ 
ness of tne globe of the eye noticed in instances of 
glaucoma.* 

It is a well-known fact that section of the fifth pair 
of nerves causes excessive softness of the globe of the 
eye, and on the other hand, that excitation of these 
nerves increases the sorosity of the vitreous, and so 
augments the iutra-ocular tension. Supposing, there¬ 
fore, that from unknown causes excitation of the 
fifth nerve occurs, and augmentation of the contents of 
the vitreous chamber takes place; then if, as Professor 
von Carion asserts, the sclerotic at times undergo 
similar changes to those observed in the fibrous coats 
of arteries, by which they become stiff and athero¬ 
matous, it is evident that increased intra-ocular pres¬ 
sure from the former cause would, under these circum¬ 
stances, induce the phenomena characteristic of glau¬ 
coma, f 

Symptom *.—Glaucoma seldom attacks a person under 
forty years of age, and is more common among women 
than men.$ In the first instance the patient complains 
of rapidly advancing presbyopia; he finds that month 
after month he has to increase the distance between his 
eye and the book he may be reading, in order to see the 
letters distinctly. The reason of this is, that the power 
of accommodation is in a great measure destroyed by 
changes going on in the choroid, which, though often 
hardly sufficient to cause any greatly increased tension 
of the globe, may, nevertheless affect the nerves of the 
ciliary muscle, so that the muscle can no longer act on 
the lens, and render its anterior surface sufficiently 
convex to bring divergent rays of light to a focus 
otfcfihe retina. 

The patient also complains of defect of sight, which 
on Inspection may be found to be partly»due to con- 


* “ Illustrations of some of the Principal Diseases of the Eye,” 
by H. Power, F.K.C.S., p. 414. 

t Bonders on Glaucoma; “ Report, on the l eidelberg Oph¬ 
thalmol ogi cal Congress Ophthalmic Review, vol. ii. p. 189. 

1 For statistics on this subject, vide. Ophthalmic Review, voL L 
p. 23fc4. 
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traction of the field of vision, generally commencing on 
the inner or nasal side of the eye. By carefully exa¬ 
mining the state 'of the patient’s eye we shall pro¬ 
bably discover that not only is his field of vision con¬ 
tracted, but very probably that certain portions of the 
retina are insensitive to the stimulus of light. 

On inquiry, we shall find that our patient has 
suffered from uneasiness, and often from a consider¬ 
able amount of pain, of a periodic character, situated 
over the eyebrow and along the side of the nose. 
This paiiji which is due to exacerbation of the cho¬ 
roidal congestion, and consequent augmentation of the 
tension of the eyeball, usually comes on towards even¬ 
ing, and lasts for a few hours, the patient’s sight 
becoming misty during the paroxysm. The degree 
and character of this pain are uncertain; in* some 
cases it is very intense, while in others it is trilling. 
Another symptom, noticed at an early period of the 
complaint, is that the patient sees a halo surrounding 
the flame of a candle, or any other luminous object in 
front of him. 

In the early stages of glaucoma, the tension of the 
eyeball is only slightly increased, and this is most 
apparent towards evening; subsequently the in¬ 
creased tension becomes permanent, and varies ac¬ 
cording to the stage of the disease. We shall pro¬ 
bably notice several enlarged vessels coursing over the 
sclerotic. The aqueous appears muddy, rendering the 
fibres of the iris indistinct. The state of the pupil 
will be found to vary according to the progress which 
the affection has made; at an early stage it acts slug¬ 
gishly on the stimulus of light, but as the disease 
advances it gradually becomes less active, until at 
length it remains widely dilated and quite insensible 
to light. 

On malting an ophthalmoscopic examination, the 
vitreous will be discovered to be somewhat hazy, and 
the retina hyperaunic, with its veins tortuous and 
deeply congested. The arteries in the early stage of 
the disease are normal, and subsequently perhaps 
slightly contracted ; in both sets of vessels a distinct 
pulsation will be noticed, or, if it docs not already 
exist in the arteries, it may bo induced by slight 
pressure with the finger on the eyeball. The only 
change observable in ‘the optic disc at this period is. 
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that its choroidal margin is rather prominent; except 
in cases complicated by congenital staphyloma of the 
papilla, in which, of course, the excavation will be 
more marked in consequence of the bulging backwards 0U pped. 
of the lamina cribrosa. As the disease advances, the 


vessels of the choroid will be found uniformly con¬ 
gested, but blurred and indistinct, from effusion into 
its substance. 


These symptoms having lasted for a longer or a Progress : 
shorter period, they all become perhaps suddenly aug¬ 
mented, it may be in a single night; more often, £,m 9 inteu- 
however, the severity of the premonitory symptoms s iflod. 
gradually advances; the tension of the eyeball in¬ 
creases, the globe becomes hard, and tlie ciliary neurosis 
intense. The cornea is hazy, and its sensibility is Come* 
diminished from compression of the cil iary nerves. The »“■»*»»««•• 
dimness of vision increases, the pupil is dilated and pupil 
stationary; the lens is apparently of a green colour. 

This last appearance arises from the lens itself assum- erLen,> 
ing a yellowish hue, while the aqueous becomes of a 
bluish tint, the combination cansing the green colour, 
which at one time was supjiosed to be pathognomonic 
of glaucoma, and gave rise to its name. The epi¬ 
scleral tissue and conjunctiva appear thickly injected ; 
the latter is often swelled and actually cliemoscd. 

If now the eye be examined with the ophthalmoscope, 
the cornea and lens remaining sufficiently transparent 
to allow of the rays of light reaching its fundus, the 
retinal veins will be seen to be very tortuous and 
greatly congested ; they are sometimes beaded. The Venous 
calibre of the. arteries, on the other hand, is contracted, "uudua? 
and a pulsation may be noticed in both sets of vessels. 

The fundus of the eye is of a brickdust colour, owing 
to the capillaries of the retina twid choroid being 
uniformly congested; and spots of extravasated blood, 
are not uncommonly noticed both in front and behind 
the elastic lamina. As the disease advances the diop¬ 
tric media become hazy, and it may be impossible to Funher 
see the further changes that take place in the fundus changes 
of the eye. The nervous structure of the papilla be- hid. 
comes atrophied, and the disc is cupped, the lumina j>; 9C deeply 
cribrosa protruding backwards, so as to occupy a plane cupped, 
posterior to that of the sclerotic. A few days, or even 
hours, may complete the pictujjp of glaucoma. 13 ut, 
as a general rule, a remission in the symptoms takes 

B B 2 
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place, and a succession of such attacks follow at longer 
or shorter intervals, until the eye is destroyed. But 
we must bear in mind the fact that one single intensely 
violent and continued attack of this kind may com¬ 
plete the mischief. The disease having run its course, 
the pain abates, but the eye is lost as an optical 
instrument. 

2. Glaucoma Simple*: is a very insidious disease. 
The external appearance of the eye is healthy, as is 
also the iris and refractive media. The patient com¬ 
plains ok. little or no pain, and the only constant 
symptoms noticed are the steadily increasing pres¬ 
byopia, which after a time convex glasses fail to 
relieve, moreover there is contraction of the field of 
vision, together with augmented tension of the eyeball, 
which, though scarcely perceptible at the commence¬ 
ment of the attacks, becomes, after a time, a marked 
feature in tbe case. 

The changes in the fundus of the eye progress at 
an equivalent rate, and frequently in both eyes at the 
same time; they are much the same as those observed 
in inflammatory glaucoma, and the termination of 
the disease is similar—namely, stony hardness of 
the globe, dilated pupil, opaque lens, a hazy anaes¬ 
thetic condition of the cornea, and total loss of 
vision. 

Glaucoma, as T have before remarked, may follow 
various disease's of the eye ; ns, for instance, cases of 
irido-choroiditis, occlusion of the pupil, dilfnse kera¬ 
titis and anterior st^jffhyloma of the cornea: it occa¬ 
sionally occurs after wounds of the lens, or from irri¬ 
tation induced by the presence of a dislocated lens in 
the vitreous chamber. The glaucomatous changes in 
the eye, under these circumstances, pursue precisely 
the same course as I have already described—the 
hardness of the globe of the eye and cupping of the 
optic disc being characteristic of the disease. 

Prognosis .—The prognosis in cases of glaucoma 
cannot be doubtful. In time it is sure to lead to 
blindness in the affected eye, and in all probability 
the second eye will follow in the same conrse if the 
disease be allowed to run on. Provided, however, 
the glaucoma is in its premonitory stage, and the 
intervals between tlpe attacks of pain and other 
symptoms are well marked, we may, by means of an 
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iridectomy, stop tho progress of the disoase; but by no May be 
other method of treatment can we hope to arrest its 
advance. The question may arise as to when we are n ec omy ' 
to perform iridectomy. I think, as a general rale, it 
may be said iridectomy should bo resorted to as soon 
after we have diagnosed the disease to be glaucoma as 
possible. But provided the intermissions of pain are 
complete, and tne patient’s sight hardly impaired, we 
need bo in no hurry to operate; nevertheless, under 
these circumstances, warning our patient that at any 
moment an operation may*be necessary, if tfic pain in 
the eye and brow, together with the other symptoms, 
declare themselves rapidly and with intensity. In 
cases therefore of inflammatory glaucoma, we may 
give a favourable prognosis, provided an iridectomy is 
performed before the structures of the eye have been 
permanently damaged; it matters not bow acute the 
symptoms may be. The effects of an iridectomy for 
the cure of glaucoma, are as regards the improvement 
of sight gradual, and do not reach their maximum 
until some two mouths after the operation. In the 
later stages of glaucoma, and in cases of glaucoma 
simplex, the curative action of an iridectomy on the 
diseased eye are very uncertain. And in instances of 
secondary glaucoma, the good effects of the operation 
are still more doubtful. In complete glaucoma, unless 
to relieve pain, an iridectomy is useless. 

Treatment,. — With regard to the treatment of glan- Treatment. 
coma, there can be no doubt whj^ver that iridectomy, iridectomy 
if practised sufficiently early, mil cure the disease, stages* 

In making this assertion, it must be clearly under¬ 
stood that by iridectomy I do not mean simply excision 
of a portion of the iris, however large it may be ;—the 
operation consists in the successful removal of a section The opera- 
of the iris, together with its ciliary attachments. In 
certain cases of sloughing ulcers of the cornea, in piete. 
which iridectomy is recommended, all that is requisite 
is to remove so much of it as will prevent ftie secretion 
of the normal amount of aqueous, and thus, by 
diminishing the pressure from behind, prevent the cor¬ 
neal tissue being stretehed, and ultimately forced into 
a staphyloma. But in glaucoma more than this mast 
be done; I was formerly in the habit of puncturing 
the cornea time after time in instances of this disease, 
and allowed the aqueous to escape, thus relieving the 
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tension of the eyeball, without the slightest permanent 
benefit to the patient. 

I may mention in this place Mr. Hancock’s opera¬ 
tion for the division of the ciliary muscle, which he 
recommends in eases of glaucoma. 

Mr. Hancock* thus describes his operation:—“A 
Beer’s cataract knife is introduced at the outer and 
lower margin of the cornea, where it joins the sclero¬ 
tica. The point of the knifo is pushed obliquely back¬ 
wards and downwards, until the fibres of the sclerotica 
are divided obliquely for rftther more than one-eighth 
of an inch; by this incision the ciliary muscle is 
divided, whilst if there be any fiuid accumulated, it 
flows by the side of the knife." 

Posterior Statityeoma, or Sclero-choroiditis Pos¬ 
terior. - In the ma jority of cases of myopia the fundus 
of the eye presents the following appearances:—If the 
observer’s attention be directed towards the entrance of 
the optic nerve, he will there remark a white flgnre 
enclosing the outer margin of the nerve. In the early 
stages this fignro is sickle-shaped, its concave margin 
in a certain degree coincident with the margin of the 
nerve-disc, while its convex margin looks towards the 
posterior pole of the eyeball. 

As the disease progresses the white figure conti¬ 
nually increases, so that its outer border extends farther 
from the nerve, and the whole patcii changes its sickle- 
shaped outline in va^ms ways; sometimes extending 
itself outwardly, a,unassuming the aspect of a hori¬ 
zontal baud proceeding from the papilla; sometimes 
spreading upwards and downwards, and appearing as a 
white figure of very variable outline surrounding the 
outer border of ttfe nerve, and separated from the sur¬ 
rounding fundus by an angular and indented margin. 
Lastly, the degeneration may also encircle the inner 
side of the nerve-entrance, so that the latter appears 
as an island enclosed in a white, or sometimes a bright 
green-coloured surface, the outer part of which, how¬ 
ever, is always more developed and broader than the 
inner. The light reflected from the diseased surface 
exceeds every other ocular reflex in its intensity, and 


Ophthalmic Hospital Jtepmis, vol. in. p. 18. 
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is much brighter and whiter than that from the optic 
nerve ; bo that the latter appears comparatively 'ess 
illuminated, and of a dull grey or reddish tint.* 

Pathological Anatomy .—The pathological changes 
which induce this condition of the parts have long 
been a subject of controversy, and in attempting to 
explain them we must in the first instance refer to the 
anatomy of the structures involved. We may, how¬ 
ever, remark that posterior staphyloma is frequently 
a congenital, and also an hereditary affection. 

Some thirteen years ago Professor Dondefs pointed Anatomy of 
out the fact that the sheath of the optic nerve is op*'® 
divided into two parts (Fig. 33); the outer (/>) runs 8 681 h ‘ 


Fig. 33. 




into the sclerotic, and tho innei^) envelopes the trunk 
of the nerve as far as the choroid; the two are 
separated by loose connective tissue (a). Professor 
Bonders considered that the choroid becomes atro¬ 
phied to a certain extent round the optic disc, and 
that the inner layer of the sclerotic, bulging backwards 
at this point, gives rise to the appearances above 
described.f 

This explanation was confirmed by the fact that Eyeball 
eyeballs affected with posterior staphyloma, after re- 
moval, were observed to project backwards at the part bttckwurd *- 
corresponding to the white crescent seen with the 


Curler’s translation of Zander on the Ophthalmoscope p. 179. 
f “ Archiv. fUr Ophthal.,” B. i. Abth. ii p. 82, 185& 
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ophthalmoscope, and the choroid lining the staphyloma 
was found atrophied and destroyed, the sclerotic itself 
being attenuated at this spot; but it remained for 
future observers to throw additional light on the cause 
of these changes. 

l)r. Giraud-Teulon appears to have done much 
towards unravelling the mystery. We may assert 
generally that among myopies, accommodation and 
convergence of the optic axes are called into play 
to a greater extent than in emmetropics; the latter 
action is Especially augmented. In its normal con¬ 
dition the globe of the eye is kept in a state of 
equilibrium, and its spherical form maintained by the 
recti and obliqui muscles. When the eye is turned in 
any direction, the opposing muscle relaxes in exactly 
the same proportion as the other set of muscles con¬ 
tracts, and in this way injurious pressure on the globe 
is prevented. 

To take the case of simple convergence : if the action 
of the internal rectus were unopposed, the eye would 
he drawn inwards, but the action of the external 
rectus and superior oblique causes it to turn on its 
axis, producing abduction of tbo cornea. At tbe same 
time the insertion of tho obliqui is carried from behind 
outward and forward, and those muscles compelled to 
describe a larger circle round the globe : bencc in pro¬ 
portion to the degree of convergence, the globe, by 
reason of' its shape, tends to stretch the obliqui; an 
action that must mqjtfestly be attended by an equal 
reaction on their pan, increasing internal pressure. 
The simple physiological movement of convergence in 
a horizontal plane necessarily produces a tendency 
to increased intra-ocular tension.f 

Evidently, therefore, myopies are subject to increased 
intra-ocular pressure, in consequence of the excessive 
convergence they are obliged to use in order that they 
may see clearly; and in consequence of this increased 
tension, venoius congestiou of the choroid is established, 
and so softening and extension of the tunics of the eye¬ 
ball at the point of least resistance. The choroid being 
stretched at this point undergoes consecutive atrophy, 
and in many instances inflammatory action is set up. 


• Ophthalmic Hospital Reports, vol. v. p. 383. 
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producing choroido-retinitis, and complications in¬ 
volving the vitreous. 

Oases of posterior staphyloma may bo divided into Two classes 
two classes ; the first, in which the disease is stationary, of cases, 
and the second, in which it is advancing. 

1. Stationary Form .—In this form, the patient l. sta- 
suffers from myopia, which may not have been noticed tumary - 
until he reached the age of twelve or fifteen years. Myopia; 

I have seen several cases in which the defective vision 
was first discovered upon a boy's attem pti ug to decipher overlooked 
words or figures on a blackboard at a distance of thirty m chlWreu - 
or forty feet; his fellow students could probably readily 
make them out, but they appeared hazy and ill-defined 
to him, unless he went up to within a lew yards of the 
board. Under these circumstances, on examining the 
eye, wo discover that it generally appears to be more 
prominent than is natural, in consequence of its being 
elongated from before backwards. The posterior seg¬ 
ment of the eye when inverted is perhaps of a slightly 
bluish colour; and the patient complains of a feeling 
of fulness and pain in the eye after long-continued 
work. 

With the ophthalmoscope, in a well-marked instance 
of this kind, we shall he struck by the appearance of 
the optic disc, which at first sight seems to be, dis- Choroid 
torted in shape and altered in size, in consequence of ^mind 
the formation of a crescent of a brilliant white colour, papilla, 
which has formed at the outer side of the disc. This 
crescent is duo to thinning and ^pophy of the choroid 
over the part affected, so that tTfe glistening sclerotic 
shines through it, producing the appearance above 
described. The small retinal vessels can be traced over 
the white background formed' by the sclerotic. The 
outer border of the crescent is well^lefined by a rim of 1}laeh 
black pigment, beyond which, again, the fundus of the border, 
eye appears healthy. In these cases the choroid and 
sclerotic project backwards at this crescentic spot, form- gelerotia- 
ing a posterior staphyloma. (Fig. 3, Plale VII.) If projects 
Professor Yon Graefo’s test, of the existence of bino- Backwards, 
eular vision by means of a prism (chap, xiv.) be em¬ 
ployed in these cases, we shall find that an insufficiency 
of the internal rectus exists. 

Treatment .—The abnormal condition above described Treatment. 
may remain stationary for years* and in fact for life ; 
but, on the other hand, active changes may at any 
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time be set up, and we sliould explain this fact to our 
patient, informing him ihat if the eye begins to trouble 
him, if he gets an aching pain over the brow after 
exerting it, or if the glare of the sun is felt to be par¬ 
ticularly dazzling and uncomfortable, the sight be¬ 
coming somewha t hazy—that these symptoms indicate 
advancing mischief, and should he at once attended 
to. Supposing, however, no such complications occur, 
we may content ourselves with simply ordering a pair 
of concave glasses to correct the myopia, and that in 
reading Aid writing he has the advantage of a good 
light, and is not allowed to stoop over the object he is 
working at. It will he well also to order him a pair 
of blue-tinted glasses, which he should wear wnen 
exposed to the glare of the sun. 

2. Vroyresxivc. Form .—The symptoms which cha¬ 
racterize progressive posterior staphyloma are as fol¬ 
lows :—Wo may notice the same deficiency of the 
internal rectus, and the patient suffers from myopia, 
hut be usually consults us on account of general im- 

E ail ment of vision, which increases after over-exerting 
is eyes. At such times he complains of an aching 
pain in the orbit, extending to the temple, and also of 
more or less intolerance of light; the glare of the sun 
is trying, and induces not only an uncomfortable 
aching feeling in the eye, but even photophobia. He 
may have suffered from repeated attacks of this kind, 
lasting lor a month or six weeks, and then passing off, 
reappearing, howevi^a after unusual exertion of the 
eyes, or derangemem of the general health. Each 
attack causes the sight to become more impaired, and 
the myopia increases, often rapidly. 

If an eye affected with this disease he examined 
with the ophtbaKnoscope in its early stages, the 
fundus appears healthy, with the exception of a por¬ 
tion surrounding more or less of the disc, where, usually 
on the outer Bide, a patch of choroid will be observed 
of a lighted grey colour than normal, the vessels of 
the part being congested (Plate VII., Fig. 3). The 
alteration in the colour of this spot will be most marked 
near the disc, from thence, passing outwards, a number 
of small white patches are motiefed in the choroid, these 
gradually coalesce into the glistening white crescent 
surrounding the outea pArt of the d isc. Irregular spots 
of . black pigment will be seen scattered over the ex- 
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tcrnal border of the diseased patches, but the strongly 
marked rim of pigment, pathognomonic of stationary 
posterior staphyloma, is seldom seen. In fact, the diffe¬ 
rence between the two forms of disease consists in 
this, that in the progressive affection, owing to the 
active changes which are going on in the part, the 
line of demarcation between the diseased and sound 
tissue is broken through, and the degenerative pro- No defined 
cess is extending outwards, or more probably in every border, 
direction. 

The process appears to be essentially ofle of a de¬ 
generative nature, the stroma of the choroid, and the 
corresponding portions of thu sclerotic become inflamed Process 
and degenerate; and as the latter loses its power of ^enera- 
resisting the intra-ocular pressure, a posterior staphy¬ 
loma results. This condition having once commenced, 
the protrusion increases in dimensions, until it often 
becomes of considerable size. 

This accident, however, is by no means the only ill- 
effect likely to follow progressive posterior staphyloma; 
opacity, and fluidity of the vitreous, and detachment of orton 
the retina are unfortunately too frequently the direct 
result of this form of disease. The former affection vitrooua 
will lie recognised at once; on examining the eye with 
the ophthalmoscope, a number of black, llocculent- 
looking shreds will be noticed lloatiug in the vitreous, 
and will be best observed by the direct method of ex¬ 
amination; they are to be seen whisking about in all 
directions upon the slightest movement of the eye, 
causi ng the patient the greatesmxnnoyaucc. The state 
of the choroid may often be observed, even at this stage 
of the diseases, through the fluid vitreous, and the his¬ 
tory of the case will indicate the nature of the disease; 
we may also examine the eye lealt affected, and tho 
chances are that a posterior staphyloma will bo de¬ 
tected in it, and thus wo may be able to form a safe 
conjecture as to the cause of the fluid vitreous in tho 
diseased eye. * 

During the progress of this affection, detachment of and de- 
the retina is likely to take place; for, as the staphy- 
loma projects backwards, one of two things mast re a ‘ 
occur: either the re&na will he stretched and tom 
across in , following the sinuosities of the choroid; or 
else, bulging backwards into tha staphyloma, it will be 
dragged away from its attachments, either at the optic 
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foramen or ora serrata. If the dioptric media are 
sufficiently transparent, we may watch these changes 
with the ophthalmoscope; frequently, however, the 
vitreous becomes so hasty that the retina cannot be 
seen, though we may be pretty well assured of 
its disorganized condition, by the almost complete 
loss of vision from which the patient suffers. And, 
lastly, secondary glaucoma may supervene at any 
stage of the disease, either in the inflammatory form 
or as glaucoma simplex, and unless an iridectomy 
is perfornfcd will end in blindness; for, as a rule, both 
eyes are sooner or later affected in this way. In cases 
of this description we shall have symptoms of glaucoma 
supervening on those of advancing myopia, or sclero- 
clioroiditis posterior. 

Treatment .—It is absolutely necessary, therefore, 
that we should do all in our power to stop the progress 
of the staphyloma, and the degenerative changes going 
on in the choroid in its early stages, in order to pre¬ 
vent the occurrence of these unfortunate terminations. 
I have already described its leading symptoms and 
ophthalmoscopic appearances; if, therefore, we meet 
with a case presenting these features, and learn that 
there has been any recent aggravation of the symp¬ 
toms, we should make careful inquiries regarding the 
patient’s employment, habits, and general state of 
health, with the view of correcting whatever may be 
wrong. Dverwork is almost always the exciting cause 
of these changes; under any circumstances we must 
enforce absolute rest of the eye. The cold douche 
may often be used with advantage, morning and 
evening. 

In addition to these general measures, if active 
changes are going bn in the eye, apply two leeches to 
the temple for three consecutive nights, fomenting the 
part well afterwards. The patient should be kept in 
a dark room until all symptoms of pain and intole¬ 
rance of light have passed away; he may then be 
permitted to take exercise in the open air, wearing a 
pair of blue glasses when exposed to the glare of the 
sun or lamp-light; but he must not be allowed to 
resume his work until the congestion of the choroid 
has disappeared. Small doses of bichloride of mer¬ 
cury, continued for some time, are useful if inflam¬ 
matory changes are advancing in the choroid. 
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In many instances, however, attention to the state of 
the general health, together with the cold douche and 
rest, will be the chief curative means at our disposal. 

An issue may 1 m? opened in the skin of the temple. By issue*, 
a judicious plan of treatment of this kind, the symp¬ 
toms indicating active chauges in the choroid will 
gradually subside, and the patient may then be allowed 
to use his eyes, though he cannot he too careful not to 
overwork them. 

If these precautions are strictly observed, we may Treatment 
with confidence hope to preserve our patiefit’s sight; hopefu1, 
taking care, whenever the uneasiness or pain in the 
eyes returns, to have recourse to a system similar to 
that above described, so as to prevent the destructive 
changes from making further progress. But I need 
hardly remark, that when degenerative changes have 
taken place in the choroid, retina, or vitreous, our 
prognosis must be very guarded ; we can only expect 
to preserve the amount of vision that exists, and not 
to restore that which is lost. 

Lastly, it is above all things necessary to supply the Concave 
patient with proper concave glasses, so aH to correct essential 
the defective refracting power, and thus prevent the 
increased convergence of the eyes which myopia renders 
necessary. As a means to this end, the patient must 
not attempt to read when in the recumbent position, or 
to write with his head bent close down over the paper. 

But more than this may be required. It has been 
demonstrated by Dr. Girand-Teulon that this progres¬ 
sive myopia is due to an insufficiency of the internal 
rectus, and both he and 1’rofessor Von Grade there¬ 
fore recommend tenotomy of the external rectus in cases Tenotomy 
of extreme progressive posterior staphyloma. The of external 
former learned doctor lately observing that he had then rectUB - 
a case of extreme myopia under his care, in which 
intermittent strabismus had commenced, and where 
tenotomy of the external rectus suddenly diminished 
the myopia by ^, or from -J- to Dr* Derby has 
published an interesting series of cases, in which the 
curative effect of dividing the internal rectus in cases 
of advancing myopia, is well demonstrated.* In three 


* “Progressive Myopia- 1 and its Operative Cure,” by B. H. 
Derby, Ophthalmic burgeon to the Demilt Dispensary. 
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instances of this kind under my own care, this 
operation has been followed by marked, and up to the 
present time favourable results. 

Tubercular Matter in the Ciioroid.— The forma¬ 
tion of tubercular matter in the choroid has been 
noticed amongst persons suffering from phthisis. If 
in a case of this description the patient’s eye be 
examined with the ophthalmoscope, circumscribed rose- 
coloured spots may be Been, usually situated near the 
optic disc? and as the tubercular mattor increases it 
forms nodules, pushing the pigment-cells of the choroid 
on one side; their outline is consequently marked by 
a border of black pigment, and their raised and uneven 
surface can hardly be mistaken for any other condition 
of the parts. As the disease advances, the functions 
of the choroid become impaired, and the vitreous 
passes into an opaque condition, rendering all further 
changes in the structures posterior to it very indis¬ 
tinct. It does not appear that the tubercular masses 
themselves excite irritation iu the choroid, nor do they 
induce any pain in the eye.* 

If impairment of vision exists in these cases, it is 
probably due to disease of the choroidal vessels. The 
coats of the vessels being infiltrated with earthy 
matter, which greatly interferes with the nutrition of 
the tissues, hence arise atony of the ciliary muscle, and 
a hazy state of the vitreous. No doubt if the tuber¬ 
cular matter were formed directly in the axis of vision, 
it might, by displacing the retina, destroy its functions 
to a groat extent; but cases of the kind are extremely 
rare. 

Wounds and Injuries of the Choroid. —It is evident 
from the protection the choroid receives from the parts 
around it, that it cannot be wounded unless the scle¬ 
rotic or other external structures of the eye are injured. 
In incised wounds through the sclerotic, hernia of the 
choroid seldom occurs, in consequence of the intimate 
connexion which exists between these structures; in 
fact, the wound of the choroid is generally a very small 


* Carter’s translation of Candor on the Ophthalmoscope, p. 1G9. 
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matter compared with the lesion likely to he inflicted 

on the retina and other structures contained within Retina may 

the eyeball. . . . 8 “ fler - 

Blows or similar injuries inflicted on various parts 
of the eye are by no means unfrequently followed by 
a rupture of some of its bloodvessels. If the effusion 
of blood is considerable, it bursts through the retina, 
and infiltrates the vitreous body, probably fiuding its 
way into tbo anterior chamber. Cicatrices of wounds 
in the choroid, following contusion of the eyeball, have 
been noticed during life by means of tlidP*ophthal¬ 
moscope.* In less severe injuries a small clot of blood 
may form in the choroid, where it may be seen with the 
ophthalmoscope, the retinal vessels crossing over it. 

In more severe cases, the patient will completely si^ht, lost 
lose the sight of the injured eye from the instant the {j* 
accident lias occurred, though lie may suffer from little 
or no pain in it. On examining the eye, we shall find, 
very probably, that the anterior chamber is full of in 
blood; or it may happen that the haemorrhage has not rior^'ham- 
reached so far forwards, but that on dilating the pupil ber 
and examining the eye with the ophthalmoscope, we 
find the vitreous opaque, and infiltrated with blood. 0 r vitreous. 
But in the less severe cases, where the haemorrhage is 
limited, the patient may only complain of haziness of 
vision, depending upon a displacement of the retina 
forwards by a clot of blood in tlie choroid. 

Proi/nositi .—This will vary according to the apparent Prognosis 
nature of the lesion. I say apparent, because if the must be 
haemorrhage has been considerable, it is impossible to K uur ' ie<l - 
ascertain the extent of the damage done to the eye 
until the blood has become absorbed; but it rarely 
happens that extensive hemorrhage of this kind takes Retina 
place within the eye without breaking down the attach- often 
ments of the retina, or otherwise damaging the eye as detauIied - 
an organ of vision. 

In the less severe cases, the clot of blood may be 
absorbed in. the course of a few days, and tffe functions 
of the eye will be perfectly restored. 

Haemorrhage from the choroidal vessels is evidently 


* See cases reported by Dr. P. Fw.nk, Ophthalmic Hospital 
Keports, vol. iii- p. 81. 
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far more apt to follow an accident if the part is 
diseased. We meet with instances of the kind among 
persons suffering from myopia, consequent on extensive 
posterior staphyloma. The imperfection of vision 
from which such patients suffer is a cause of their 
being more liable to blows on the eye than other 
persons ; for they are less able to guard it, and, at the 
same time, the globe is often prominent. Moreover, 
the diseased state of the choroid renders its vessels 
likely to be ruptured by a blow on the eye. I have 
met witl# several instances of this kind, where the 
accident has been followed by haemorrhage into the 
vitreous; and it has been subsequently discovered 
that extensive detachment of the retina had occurred. 
Even where the retina escapes, the blood in these 
cases, oozing into the choroid, may damage its structure 
to such an extent that it subsequently atrophies; and 
this is quickly followed by opacity of the lens and 
vitreous. 

Treatment .— If the accident has only recently oc¬ 
curred, it will be advisable to apply ice to the eye, and 
keep the organ at perfect rest, so as, if possible, to 
stop any further hannorrliage. But if the accident 
has taken place some time before we see the patient, 
we may simply keep the eye at rest with a pad 
and bandage until tbe effused blood has become 
absorbed. 

We occasionally meet with cases of haemorrhage into 
the choroid resulting from an engorged state of its 
vessels, as in glaucoma, or after over-exertion of the 
eye. The effused blood presents a uniform dark 
crimson appearance, varying in shape and size, the 
haemorrhage being on a plane posterior to the retina. 
The retinal vessels? passing over the clot can be clearly 
recognised with the ophthalmoscope. The extent and 
situation of a clot of blood will, under these circum¬ 
stances, lead ns to form a prognosis; small spots of 
haemorrhage, if near the ora serrata, may become ab¬ 
sorbed and leave the eye uninjured, and this may be 
the case even with large effusions in the axis of 
vision, but scotoma more commonly result; and the 
liauno ullage depending on some local disease is apt to 
return. 

Detachment of the Choroid from the sclerotic may 
occur as the result of an injury or from disease, as for 
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instance, the growth of a tumour in the choroid.* 

With the ophthalmoscope, we may observe the rent 
made in the choroid, and through it the white and 
glistening sclerotic can be seen. In these eases the 
retina is of course detached with the choroid, and the Don of 
sight of the eye is therefore irrevocably lost at the seat ■**•»*• 
of injury. 

In some rare cases the choroid is only partially de- partial 
tached from the sclerotic, by a collection of blood or detachment, 
serous effusion forcing its way immediately within the ' 
Bclerotic, tearing the choroid from its attachments 
and bulging it forward together with the retina into 
the vitreous chamber: the most characteristic symptom 
is the appearance of the choroidal vessels and intra¬ 
vascular spaces lying close beneath the retina.-f" The 
protuberance thus formed may be seen by transmitted 
light, and might be mistaken for a malignant tumour 
springing from the choroid ; but in instances such as 
I am describing, the history of the case and the 
absence of increased tension of the eyeball, or other 
symptoms indicative of malignant disease, will lead to 
a correct diagnosis. 

Sympathetic Irritation of the Choroid. —I have sympa- 
already described (p. 347) the symptoms, of irido-cho- thbtio 
roiditis, which, as I then remarked, is by no means jj"“ roid " 
uncommonly iudueed by wounds or injuries involving 
the ciliary Ixxly or the choroid. The phenomena of Symptoms 
sympathetic irritation of the choroid are those of irido- “horo'irtitis. 
choroiditis. 

TUMOURS OF THE CHOROID. 

Sarcoma of the Choroid, like similar abnormal Sabcoma : 
growths in other parts of the body, is characterized by its charao- 
a preponderance of cellular elements, of a stellate, teristicB - 
spindle-shaped, or roundish form, resembling those of 
connective-tissue cells, and containing numerous 
nuclei. These cells differ, however, very materially 
from those of connective tissue, in that Chey are in¬ 
capable of passing into the stage of perfect connective 
tissue. They are prone, however, to combine with 


• Ophthalmic Review, vol. i. p. 79. 
t A Treatise on the Diseases of the Eye, by Soelberg Wells. 
Third Edition, page 611. V" 
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intercellular substances, and thus form a relatively 
firm vascular and coherent structure. In these re¬ 
spects sarcoma presents a different growth from epi¬ 
thelial formations, and also from cancer. In sarcoma 
we often find the cellular elements not only preponde¬ 
rating, but containing a quantity of dark pigment 
assuming the medullary or melanotic form. This is 
especially the case when the disease springs from a 
structure already containing much pigment, as is the 
case with the choroid. 

Symptoms .—Sarcoma of the choroid commences as a 
slight elevation or patch in the choroid, which may be 
seen with the ophthalmoscope; the base extends, and 
at the same time the tumour advances forwards upon 
the retina, inducing changes in its delicate structure, 
so as to render its nervous matter opaque. At the 
same time a collection of fluid takes place between the 
advancing sarcoma and tbe opaque retina, the latter 
therefore forming an undulating projection vibrating 
with every movement of the eye, and clearly recog¬ 
nisable in the vitreous chamber by aid of the ophthal¬ 
moscope. 

As a general rule, the disease does not take long to 
grow, but may be interrupted by periods of inactivity. 
As the sarcoma increases, involving more of the choroid, 
the lens and vitreous become opaque, preventing our 
watching its subsequent growth within the eye. 
During the early stages of tin: disease irido-clioroiditis 
most frequently complicates the other symptoms, and 
at a later period the cornea becomes hazy and ulti¬ 
mately opaque. The. intra-oculur tension is much 
increased, and the patient usually suffers intensely 
from pain in the eye and over the corresponding side 
of the head. 

As the disease advances, staphylomatous bulging 
may appear in the ciliary region, from degeneration of 
the sclerotic. The cornea or sclerotic is perforated, 
and the tumour protrudes through the opening* 
presenting the appearance of sarcoma as seen in 
other parts of the body. It sometimes happens, 
however, that while still intra-ocular, the sarcoma 
degenerates into a fatty mass and becomes atrophied, 
the eyeball at the same time shrinking up to a small 
button over the remains of the morbid growth, which 
we have too much reason to fear will, sooner or later. 
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again pnt forth its latent energies and grow with 
increased rapidity. In some few instances sarcoma of 
the choroid has been known to invade the sheath of May invade 
the optic nerve, and growing backwards has filled the ol 
apex of the orbit so as to thrust the eye outwards, nerve, 
protruding it from between the eyelids, before the 
nature of the tumour behind could be exactly ascer¬ 
tained. 

Carcinoma differs in its anatomical relations from ca»cinom*-. 
sarcoma in that it consists of a mesh work or stroma, its 
the interspaces being filled in by group# of cells, characters, 
often of a spindle-shape, with line processes us their 
poles. The alveolar spaces formed in the stroma 
of carcinoma art; readily seen on a section of the 
tumour, and slight pressure applied to the specimen 
is sufficient to squeeze out tho cellular elements from 
the meshwork in which they are contained. These 
cells often include a large quantity of pigment 
matter. 

Carcinoma is most malignant; it invades tissues Malignun . 
with little difficulty, even those as hard as bone, and 
much more a fibrous structure such as the sclerotic. 

The lymphatic glands in the neighbourhood of a c.lands 
cancerous growth are soon involved, and cachexia is a involved, 
prominent symptom of the disease. The patient Ouch via, 
usually suffers severely from pain in the part, affected 
by cancer. Carcinoma of the choroid is, however, a 
rare form of disease, but is occasionally met with both 
in the medullary and melanotic forms. 

Treatmen t. —In the early stages of both sarcomatous 
and cancerous affections of the choroid, and before the In first 
morbid growth has imtaded the orbit, we should cer- movl-Uii 
tainly attempt to remove the disease by excising the eyeball. 

« lobe of the eye. Subsequently, when the tumour has 
urst through the sclerotic and involved the parts 
around, we are not justified in attempting to remove it 
with the knife.* We may diminish the patient’s 
suffering by means of anodynes, and the .vapour of Later, i . 
chloroform applied to the surface of the growth; but heve 
beyond attempting to relieve pain, little can be done. 


• u a Practical Work on tho Diseases of the the Dye,” by P. 
Tyrrell, vol. ii. p. 165-187: Dairyn»plo, “ Pathology of the 
Bye,” PL XXXIIt. (letter press.) 
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CHAPTER XI. 

DISEASES OF THE RETINA, ELASTIC LAMINA, AND 
OPTIC NERVE. 

Hyper mm,in of the Retina — Retinitis — Haemorrhage — 
Nepliritic Retinit.is—Retinitis pigmentosa — Retini¬ 
tis Apoplectica, — Detachment — Embolia—Ischaemia 
—Atrophy — Glioma of the retina — Hemeralopia ,— 
Snow blindness — Colour blindness — Hemiopia — 
Scotoma—Diseases of the elastic lamina — Hyper- 
eemia of the. optic nerve — Apoplexy—Optic neuritis — 
Atrophy of the papilla — Amolyopia — Amaurosis. 

IITrEEiEMIA AND INFLAMMATION. 

Hypbr- Hyfeeacmia of the Retina may be a transient affec- 
HktiVI* tion, depending simply on over-exertion of the eye, or 

transient. upon a deranged state of the stomach. Under these 

circumstances it passes away so rapidly, that it is not 
likely to attract the attention of either the surgeon or 
patient. But whatever the exciting’cause of the hyper- 
aemia, should it remain in force, inducing chronic con¬ 
gestion of the retina, serious results may follow. 

We shall almost,invariably find the retina more or 
Feristent, less oedematous in cases of hypersomia (Plate V., 
witiu) ema. pjg_ unless the congestion be of a very transitory 
nature: and if congestion of the vessels and aBdema 
co-exist, we may be sure that the bounds of health have 
been passed, and that disease has commenced.* In 
such cases, although the congestion and its conse¬ 
quences may entirely disappear, leaving the parts in a 
normal state, still it is always necessary to be on our 

* The form of disease,; under consideration is described by 
some authors as serous retinitis. 
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guard, remembering that the effusion, though harmless 
in itself, has taken place in a most fragile and delicate 
tissue, which may readily be injured or detached from 
the choroid. 

Ophthalmoscopic Appearances .—I have already ex¬ 
plained why the healthy retina of the native of India Grey 
appears of a uniformly bright slate colour when ex- 
amined with artificial light (p. 35), except where the e} “, 
central artery and vein meander through it. Conse¬ 
quently, if in the case of a native, the retina appear of 
a crimson hue, however slight the tinge *ay be, we 
may be certain that there is something wrong, morbid ; 
although the changes which have occurred in it may • 
not amount to actual disease. For instance, if the 
pupil has been dilated with atropine, and the patient 
subsequently exposed to the glare of the sun, the ex¬ 
citation thus induced will cause temporary hyper- denotes 
semia. and redness of the retina. hypoiasmia. 

I may take this occasion to observe, that it is ad¬ 
visable to delay putting atropine into a patient’s eye, Caution 
until jnst before making an ophthalmoscopic inspec- to tttro P int *- 
tion; and we should never, after applying it, turn our 
patient out into the sun, telling him to call again for 
examination the next day; for it will then be impossible 
to judge if any alteration in the vascular condition of 
the retina is due to the effects of disease, or to the 
excitation induced by over-exposure to light. But 
excluding exceptional cases, the above rule holds good, 
and a tinge of red observed in a native’s retina indi¬ 
cates a departure from health. 

What has. just been said does not of course apply to Relinal . 
the case of Europeans; nevertheless among fair- in'ifuro™'* 
skinned races, the congested state of the vessels of the pean, 
retina, in cases of hyperremia, is generally apparent,* 
and should one eye only be affected, a comparison of compare 
its condition with that of the other will generally tbe two 
remove any doubts we may have had as to the nature eyes ' 
of the disease. The retinal veins also? under these 
circumstances, become more or less turgid, and the 
vessels of the choroid, and its epithelial cells, are 
clouded over by the congested and oedematous retina. 

These changes are best seen if only a dim light is 
thrown into the eye. 


* “ Maladies des Yeux,” par L. X. Desmarres, t. iii. p. 452. 
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Canso.s .—Hyperremia may arise tinder various 
circumstances, but in almost all cases tliere is some 
peculiar blood dyscraaia, which is the latent cause of the 
mischief. This may be roused into activity by vari¬ 
ous exciting causes, as for example, overwork ; and 
we consequently find that instances of the kind are 
common among embroiderers and tailors in Calcutta. 
These people frequently sit up at night working by 
the light of an oil-lamp, the flame of which is hardly 
equal in brilliancy to that of a farthing rushlight; 
their gcnetel health being at the same time impaired 
by malaria, want of fresh air, and low living. 

The train of morbid phenomena commences with the 
demand for extra nutrient material, caused by the waste 
induced by tlie overwork to which the retina is exposed ; 
and though we cannot appreciate the changes that are 
going on in its nervons elements, we may judge accu¬ 
rately of their activity by the congested appearance of 
the vessels. If the exciting cause of the hyperasmia 
continue, one of two results follows,—either the retina 
becomes atrophied, and the supply of blood being no 
longer required, the hyperremia gradually ceases, or 
else, the congestion continuing, neo-plastic structures 
are produced, which intermingle with the delicate ner¬ 
vous elements of the retina, and destroy its sensibility. 

Another source of retinal hyperasmia is mechanical 
obstruction, induced by pressure upon the orbital 
vessels ; but I shall treat of this form of disease more 
fully hereafter, as well as of congestion of the retina 
induced by overstraining the eye, as observed in the 
case of hypermetropic and myopic patients. 

A more frequent and important cause of this condi¬ 
tion is to be found in the influence of malaria. This 
may operate immediately through the blood, producing 
changes in its composition, which render it unfit for 
the nourishment of the tissues, delaying its progress 
through the capillaries, and so giving rise to local con¬ 
gestions ; of else we must suppose that the poison* 
after entering the circulation, acts directly on the 
sympathetic nerve, and so on the vascular system. 
We know that division of the sympathetic in the neck 
induces hyperaamia of the retina, and other parts 
which the injured nerve supplies. We may readily 
suppose that it is byoSome such paralysing influence 
which the malarial poison exercises over the sympa- 
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thetic, that local congestions, such as we are now con- i n fl aenco 
sidering, are produced. However this may he, there of sjnipa- 
can be no doubt of the fact that we frequently do 
meet with cases of hypersemia of the retina among 
persons who have imbibed a large dose of miasmatic 
poison. 

We often have cases under treatment, both among 
Europeans and natives, which illustrate the effects 
of these combined influences in inducing capillary Capillary 
congestion of the retina, and the more carefully one congestion, 
studies these cases, the plainer it becomes that the 
capillary circulation is chiefly affected. In many in¬ 
stances, the overwork which the retina is called oil to 
perforin probably induces an increased demand for 
reparative material, the starting-point of the hyper¬ 
semia. The congestion continuing, the hounds of 
health are passed, the transition being marked by 
effusion into the retina, and an opaque condition of its CE.iem* 
nervous elements. This is a most important point to and opacity 
bear in mind; for when these conditions are present 0 ret>1,a - 
discase has commenced, and will surely progress to an 
unfavourable termination, unless stayed by appro¬ 
priate treatment. 

Pain is by no means a characteristic symptom of 
hypersemia of the retina; the disease often runs its 
course from beginning to end, the patient only com¬ 
plaining from time to time of slight aching pain in the 
eye; in fact, gradually increasing loss of sight is the 
only constant symptom present, and its cause, as far toss of 
as 1 know, can alone be determined by means of the "'u* 1 ' eon - 
ophthalmoscopc; the outer part of the field of vision is sUin, '‘ 
usually first compromised, but ultimately the macula 
lntea loses its sensibility. 

I have selected the following instance from those Betinni 
which have recently been in hospital as an illustration hypenemin 
of the malarial form of nervous effusion and hyperannia "u“y 
into the retina. 

Cane. —Comol, aged thirty-five, ThiS patient has cw. 
been suffering from intermittent fever for the last intermit- 
three weeks; the paroxysms recurring daily at about tent tever - 
eleven o’clock. During the last five days she has had, 
in addition, considerable pain in the right side of the 
head (hemicrania), and the sight of the right eye, 
which had previously been good, has become very dim. Dim vision. 
She is stout, and with the exception of these attacks 
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of fever, apparently healthy. On examination, there 
were no indications of her liver or spleen having been 
aflected, nor could I discover evidence of hyperaemia 
existing in any of the organs of the body, excepting 
the retina. In the right eye, I fonnd the tension 
normal, and the dioptric media healthy, the pupil con¬ 
tracted, and only dilating after long exclusion from 
light. The retina, including the optic disc, was of a 
rose colour, and the swollen and slightly hazy appear¬ 
ance of the retina induced by oedema, was well 
marked. Che sight of this eye was considerably im¬ 
paired ; she could just see to count fingers held up 
before her face. 

I ordered her an emetic, followed by a full dose of 
opium, and the eye was carefully bandaged, so as to 
exclude the light from it; on the following day arsenic 
and opium were prescribed. After a week’s treatment 
the pain in the head subsided; there was no return of 
the fever, and in the course of fourteen days the hyper- 
annia of the retiua had disappeared, and the patient’s 
vision was as good as it had ever been. 

Even in mild cases of hypermmia, we shall invariably 
find that some amount of serous effusion has taken 
place into the retina, which causeB it to appear soft 
and swollen; but unless it becomes decidedly opaque, 
the effused serum may be rapidly absorbed, and the 
parts return to their normal condition. 

It may perhaps appear that I have dwelt too long 
upon tins subject; my reasons for doing so are, that 
hyperaemia is of common occurrence, and is likely to 
be overlooked. Moreover, elementary and apparently 
uninqiortant changes in the retina, and other tissues 
of the body, are those which it behoves ns to study 
most minutely, foruhere is the point of departure for 
more serious disease, and here we may most success¬ 
fully oppose it. A case of retinitis, like that of inflam¬ 
mation of the lungs or liver, must unavoidably attract 
the notice of the most superficial observer, whereas 
local congestions such as 1 have been describing are 
very apt to escape our notice. But 1 am by no means 
sure, that instances of this description which 1 have 
here given and treated over and over again for the last 
fifteen years in Bengal, are not many of them cases 
such as Dr. Clifford AJlbutt in his admirable work on 
the ophthalmoscope, in diseases of the nervous system, 
designates as “ Ischaemia of the disc.” To my mind 
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it is qni^e certain that numerous cases described by- 
various authors as instances of optic neuritis, have 
had nothing whatever to do with inflammation of the 
optic nerve. There is much in a name, and in no 
department of art, have worse effects followed a 
faulty nomenclature, than in medicine and surgery. 

Treatment .—It only remains for me to say a few Treatment. 
tvords on the treatment of hyperaemia of the retina. 

The disease may generally be prevent ed from run- Look to the 
ning on to the destruction of the eye, if observed in its cause, 
early stages; but in order to succeed in attesting it, 
we must endeavour to form an accurate opinion of the 
constitutional dyscrasia which is usually the primary Correct tha 
cause of the affection, and apply our remedies accord- dyserasm. 
ingly. The next point we should bear in mind is, 
that as light is a certain and constant stimulant of 
the retina, it must be excluded from the eye when in 
a state of irritation. If the patient be suffering from 
the effects of malaria, tonics and arsenic should be Tonics, 
administered; occasional doses of quinine may be 
useful, if there is actual ague ; or an emetic, followed 
by a full dose of opium at bedtime, and a mixture 
containing arsenic and aconite. Arsenic. 

There is no question as to the great importance of 
overcoming the hypertemia of the retina as soon as 
possible; and the above remedies, according to my 
experience, together with change of air, if practicable, change of 
will bo found the most valuable means we possess for air - 
this purpose. The arsenic, however, should be con¬ 
tinued for some time after the actual disease has dis¬ 
appeared ; for the malarial poison sometimes works in 
so insidious a manner, that it is impossible to detect 
its presence in the system. .Nevertheless, its influence 
ia hardly less detrimental than when present in its 
more developed form. 

Parenchymatous Retinitis occurs among people of innuisn. 
all .ages and classes ; it may arise from the eflects of 
an injury, or from idiopathic causes. If Hie retina bo "* 

primarily affected, the inflammatory action riiay be 
confined to that part; but as a general rule, in severe 
cases, the choroid becomes also implicated in the 
disease; both eyes are often involved.* 


* “ Lectures on the Theory and Practice of the Ophthalmo¬ 
scope.” By H. Wilson, P.R.0.8. Dublin, 1868. 
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Symptoms .—Retinitis generally commences with a 
throbbing, aching pain in the eyeball and temple;* 
after a few days the pain increases, and is often very 
severe indeed; the patient also suffers from intolerance 
of light and the appearance of flashes of light in the 
field of vision, and from lachrymatiqn. From the com¬ 
mencement of the attack he complains of more or less 
dimness of vision; the loss of sight, however, depends 
much upon the portion of the retina involved : if the 
inflammation be confined to its periphery, there will be 
less impairment of vision than if the region of the 
yellow spot is implicated. The tension of the eyeball 
is generally slightly increased. The dioptric media re¬ 
main transparent throughout the early stages of un¬ 
complicated retinitis ; but in chronic cases, or when the 
choroid is affected, the lens and vitreous become hazy. 
The vessels of the sclerotic and con junctiva are usually 
congested, especially in traumatic retinitis. 

1 need hardly say, that the above symptoms arc in¬ 
sufficient for the purpose of diagnosis, and we must 
have recourse to the ophthalmoscope; but it will some¬ 
times require dexterity on our part to obtain a satis¬ 
factory view of the inflamed retina, on account of the 
inability of the patient to bear the light. 

In acute parenchymatous retinitis the fnndus of the 
eye, including the optic disc, is of an uniform scarlet 
colour, unless haunorrhage or neoplastic formations 
have formed in its structure. The vessels of the 
papilla are deeply congested—so much so that the 
disc cannot be distinguished from the retina; its posi¬ 
tion can only be determined by the point of entrance 
and exit of the large vessels. The central artery of 
the retina is usually of normal calibre, but the veins 
are sometimes remarkably tortuous, and very much 
congested; they may appear to coil round, so that 
at one turn of the spiral it seems to be larger than at 
another, delate V. Fig. 3.) A venous pulse may gene¬ 
rally be observed in these enlarged vessels. In most 
cases extravasations of blood of various shapes and sizes 
are seen scattered over the retina. The retina itself 
is hazy, swollen, and oodematous ; and if carefully ex¬ 
amined, faint whitish streaks may he seen radiating in 


“ Maladies dee Yeux,” par L. A. Desmarres, t. iii. p. 449. 
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all directions from the situation of the optic disc 
towards the ora serrata. These are formed by the 
nervous layers of the retina becoming puckered, in 
consequence of the effusion which tends to drag it White 
from its attachments; in the same way as a cushion, crenBlngs ‘ 
inflated with air, becomes wrinkled from the point at 
which pressure is made upon it with the finger. These 
markings upon the retina are, however, very faint, and 
it is not essential to see them for the purpose of 
diagnosis, as the disease may be at once identified by 
the general appearance of the fundus o# the eye. 

Patches of neo-plastic formation of various sizes, 
sometimes only small grcyish-wliite dots, at other 
times larger spots, are frequently to be seen in the 
congested retina. If the iuilammatory action is severe, 
the choroid becomes involved in most cases; but as 
the epithelium of the elastic lamina is entirely con- Nativoall( j 
cealed by theinfiamed retina, the fundus of the native's European 
eye appears of precisely the same colour as the Euro- ®y e * aliko - 
pean’s, when affected with retinitis. 

Prognosis and Results .—This disease may terminate Termina- 
in resolution, or the inflammatory action may become tions - 
chronic; but even tbeutlie retina may again assume a 
healthy appearance, provided that neither in the acute 
nor chronic form of the disease permanent damage has 
been done to its structure. 

Among the accidents which may thus interfere with 
a favourable termination, haemorrhage is the most Hmmor- 
common. Extravasation of blood may occur at any rha B 0, 
stage of the disease, and though the blood may become 
absorbed, still the delicate nervous tissue is generally 
more or less damaged. Detachment of the retina 
may be the direct result of retinitis, or the coats of the 
retinal blood-vossels may become sthiekened, so that Sclerosis 
the stream of blood passing through them is much of ve “ aela - 
diminished, and they appear like whitish bands with a 
central red streak of blood; the supply of nutrient 
material to the nervous structure being thus greatly 
reduced, the retina is apt to become atrophied, or 
undergo other degenerative changes. 

Neo-plastic formations are common in retinitis, and Neo-plastic 
if they become organized, the functions of the retina formations, 
are, of course, destroyed in the situation of the newly- 
formed tissue, a scotoma or dark spot in the field of 
vision remaining, although the inflammatory action 
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subsides, and the other portions of the retina return 
to their normal condition. Lastly, suppuration may 
occur as a consequence of inflammation. The only 
cases, however, in which I have seen this accident 
happen, have been those in which the retina has 
been kept in a state of irritation by a foreign body, 
such as a dislocated lens moving about over its surface, 
or in traumatic cases. 

If, after acute retinitis, resolution should fortunately 
occur before irreparable damage has been done to the 
retina, w« notice that the appearances above described 
gradually disappear, the redness of the fundus of the 
eye subsides, and the vessels return to their normal 
calibre; the pain and intolerance of light grow less, 
and ultimately the patient regains his vision, which 
may in time become almost as perfect as it was before 
the attack. So favourable a result as this, however, is 
seldom met with in practice, the more so, if the region 
of the yellow spot has been involved in the inflamma¬ 
tory action, and neo-plastic formations have grown in 
this situation. In some rare cases after an attack of 
retinitis, all objects appear smaller to the patient than 
they actually are. This condition is called micropsia, 
and is due to the rods and cones of the retina having 
become deranged by means of the inflammatory pro¬ 
cess. Under these circumstances, a person if attempt¬ 
ing to copy figures will always make them smaller 
than they really are. A man affected in this way is 
quite unfit for military service, and 1. have had more 
than once to invalid men suffering from micropsia, 
following an attack of parenchymatous retinitis. 

Treatment.— Since, with the exception of traumatic 
cases, retinitis almost always depends upon consti¬ 
tutional dyscrasiu, induced by malaria, or some such 
poisonous influence acting on the blood, our efforts 
must be primarily directed towards eradicating these 
deleterious agents from the system, and we shall then 
have to decide on the special line of treatment which 
may be most appropriate in the case before us. 

If our patient is a weakly subject, who has suffered 
from frequent attacks of fever, we should order both 
eyes to be kept carefully closed with light pads of cotton 
wool, the patient being allowed to take exercise morning 
and evening. If he is suffering from great pain in the 
eye, it will be most effectually relieved by the injection 
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of a solution of morphia beneath the skin of the temple. Morphia. 

A bhang* poultice often tends to ease the pain, and 
poppy-head fomentations are frequently most soothing. 

Should the eyeball feel at all tense, the cornea may 
be punctured and the aqueous humour drawn off. We Drawoff 
need never hesitate to pursue this plan of treatment squeous. 
if there be any intra-ocular pressure, and I have never 
seen any harm arise from it, provided care be taken to 
prevent the aqueous from escaping in a gush. If this 
occurs, the congested retinal vessels will be in danger 
of giving way, and extensive haemorrhage%nay take 
place into the vitreous chamber. 

If the patient’s tongue is coated, and he complains 
of want of appetite, it will be well to order him a few 
doses of hyd. c. creta, with quinine and soda. A warm Alteratives 
bath at bedtime will tend to relieve any febrile sytnp- warm 
toms, if they should happen to exist. It is often neces- baths, 
sary to administer bark and ammonia, together with stimulants, 
alteratives, from the commencement of the attack, and 
the patient should be allowed a generous diet, and 
every available means be taken to improve his general 
health. I do not think blisters are of much use in this 
class of cases. 

Supposing our patient be a full-blooded individual. Lowering 
and that his pulse indicates a general irritation, a saline roruudiea - 
purgative should be given, and three leeches applied to 
his temple in the morning, and the same number in the Purgatives, 
evening,fomenting the parts well after each application. Leeches. 
The purgative will probably require to be repeated in 
forty-eight hours, and bicarbonate of potash and iodide 
of potassium should be administered in ten-grain doses 
three times a day, low diet being at the same time Low diet, 
enforced. If the symptoms do not abate under this 
treatment, we may apply more leeches; together with 
the subcutaneous injection of morphia, poppy-head 
fomentations, and absolute rest of body and mind. 

Syphilitic Betinitis. —The presence of'this form of 8yphu.i?io 
inflammation of the retina is determined more from the Wbtlh itis. 
previous history of the case than from characteristic 
symptoms; it is not in fact recognisable so much from 
peculiar appearances presented by the retina as from 


* Indian hemp. 
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the evidence of constitutional syphilis; and, as we 
might naturally have expected, is frequently com¬ 
plicated by diseases of the choroid and iris. In the 
choroid, under these circumstances, we notice that 
the pigment cells become heaped into small masses, 
presenting, when examined by the ophthalmoscope, 
the appearance of greyish or dark dots and patches. 
At the same time, in consequence of these changes 
in the choroid, the vitreous undergoes degeneration ; 
it becomes clouded, fluid, and occupied by dark flakes, 
thus shrouding the retina from our view, and render¬ 
ing the changes going on in the optic disc and parts 
around somewhat obscure. 

Syphilitic retinitis commences with hyperaunia of 

the disc and vonojia.congestion of the retina, the 

arteries being diminished in calibre. The course of 
the retinal vessels is marked by a greyish film due to 
sclerosis of the connective tissue elements, particularly 
of the vertical trabecular fibres. This greyish film 
frequently appears to run along the outside of the 
vessels, as observed with the ophthalmoscope, forming 
as it were a casing of neo-plastic tissue round these 
vascular canals, the film being most marked along the 
wall of the vessel and gradually shading off into the 
healthy retina. The optic disc is swollen and hazy, 
the haziness extending beyond its circumference to a 
variable distance over the retina. This greyish film 
on the retina is seldom uniform; but as in syphilitic 
keratitis, so in retinitis, one part of the affected struc¬ 
ture is usually more hazy than another. This is 
often particularly the case near the axis of vision, 
where small punctiform opacities of the retina are 
noticed in syphilitic inflammation of this structure : 
and these opaque spots undergo rapid changes often 
disappearing in the course of a few days. 

If the abnormal action continues unchecked, further 
changes in the retina become developed, for as the 
sclerosis advances the tissue involved becomes dense 
and opaque, and the nerve structure of the retina is 
not only destroyed, but it leads to occlusion of its blood¬ 
vessels ; the neo-plastic formations become organized, a * 
white glistening patch appearing in the place of the 
originally inflamed tissue. These changes may run 
their course in a particular spot, and yet the remainder 
of the retina present no abnormal appearance what¬ 
ever. Perhaps the vessels passing to and from the 
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inflamed patch may bo slightly congested, but this is 
by no means a constant appearance; and the blood¬ 
vessels can seldom be traced beyond the inflamed spot, 
as the tissue in the act of becoming organized, contracts 
and obliterates them. So far as my experience goes, 
haemorrhage is not of common occurrence in this form common, 
of disease. 

Syphilitic retinitis, as I have above remarked. Symptoms, 
is in many cases preceded by iritis, and irido- 
choroiditis, so that we may expect to meet with 
evidence of pre-existing mischief in these structures; 
nevertheless, this is not always the case, for instances 
undoubtedly occur in which constitutional syphilis 
being present, the poison selects the retina as the first 
structure for attack. Under any circumstances syphi¬ 
litic retinitis having commenced, the patient complains Dimness of 
principally of impairment of vision, it may be in one v,81on ’ 
or both eyes; the diminution of sight may be sudden 
or may creep on very slowly; it not uncommonly has 
periods of amendment, and then becomes worse than 
ever again. The field of vision presents spots of Visual field 
almost total blindness, other parts being comparatively [JnSturBilP 
normal ; this is evidently dependent upon the disposi¬ 
tion of the diseased action to affect one part of the 
nervous tissue of the retina at one time, and in one 
spot, more intensely than at another, thus altering the 
state of the visual field from time to time. Of course 
when sclerosis of any one part of the retina has been 
completely established, the nervous and vascular tissues 
being destroyed, this spot remains as a black patch in 
the visual field. The dimness of sight is m most 
instances increased, by the changes already noticed as 
common in the vitreous in cases of this kind. 

Prognosis .—The prognosis of this form of retinitis prugnvait. 
depends very much upon the stage of the disease when 
first brought under our observation. If we discover no 
great changes in the retina or choroid our prognosis 
may be favourable, even to the hope of restoring sight. 

But the disease being a constitutional one is apt to 
recur, and we must caution our patient accordingly, 
impressing on him the necessity of applying to us the 
instant he discovers any retrogression in his power of 
sight. When once dense opaque patches have formed 
in the retina I need hardly say we can entertain no 
hope of the corresponding portion of the retina re¬ 
gaining its functions. 
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Treatment .—I would refer the reader to the remarks 
I have already made, regarding the treatment of 
syphilitic iritis; a long continued ajjfl carefully 
managed course of mercury is, I am convinced, the 
correct treatment for cases of this description. Like 
most other practitioners 1 have had my seasons of 
doubt as to the necessity for administering mercury 
for the relief of syphilis, and although I still believe it 
is impossible in all cases to cure syphilis, nevertheless 
I am equally sure we may generally destroy the 
manifest %ffect of syphilis on the tissues of the body, 
by means of mercury, and in few instances are the 
curative effects of this drug more marked than in 
cases of syphilitic retinitis. 

Inherited Syphilitic Retinitis generally comes on 
in infancy, and, unfortunately, there are no external 
symptoms to mark the progress, or even the existence, 
of this formidable disease ; and it is only as the child 
grows older that his vision is discovered to be defective.* 
He is then perhaps supposed to be short-sighted, or to 
have some affection of the eyes depending on dentition, 
which it is hoped he will outgrow ; whereas the disease, 
if its real nature were recognised and judiciously 
treated, might very possibly be alleviated, and the 
sight saved. The importance of making an ophthal¬ 
moscopic examination, in the case of imperfect vision 
among young children, cannot be too strongly en¬ 
forced. Should patches of syphilitic inflammation 
exist in the eye, we must at once resort to the treat¬ 
ment 1 have recommended in cases of similar affections 
of the iris—namely, mercurial inunction, together with 
tonics or alteratives, as may seem most necessary. 

Effusion of Blood intjx the Retina has been ob¬ 
served after injuries, thrimgh concussion, or direct 
wounds; or in the course of those changes which tend 
to impede the passage of bloqd through the optic disc 
(as glaucoma, inflammation of the optic disc, and the 
adjoining retina), or through the orbit, especially when 
the cause is situated close behind the eyeball, or at, the 
fissura orbitalis superior. Sudden closure of the jugular 
veins on both sides haB occasioned haemorrhage into 


* J. Hutchinson on “Syphilitic Diseases of the Eye and 
Ear,*' p. 130. 
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the retina or effuSion of blood may occur in the course 
of changes within the eye (as tumours, retinitis, 
myopia), which give rise to hypersamia of the retina 
and choroid, with atrophy.* 

Extravasation of blood, as a result of retinitis, or 
mechanical congestion of the vessels, generally takes 
placein the deeper layers of theretina. The haemorrhage 
is not usually very extensive, nor does it always appear 
to injure the nervous tissue; a patient may regain his 
eyesight perfectly after the inflammatory procfess'has 
passed off, and the blood has become absorb^.f But 
as I have before observed, if the haemorrhage, whether 
from inflammation or any other cause, has been exten¬ 
sive, and has occurred in the substance of the retina, 
either in or near the macula lutea, our prognosis, as to 
the patient’s ultimate recovery, must be guarded. 

It is hardly possible to mistake extravasated blood 
in the retina for any other condition of the parts. If 
examined soon after the haemorrhage has occurred, its 
colour is quite characteristic. Subsequently this alters, 
and the haemorrhagic effusions become darker, and are 
broken up into small patches. The larger extravasa¬ 
tions gradually soften down, and are converted into a 
yellowish fatty substance, which may ultimately be¬ 
come absorbed. 

The depth at which the clots of blood are situated in 
the retina may be determined by the position they hold 
with regard to its vessels: the extravasation, if anterior, 
will of course hide the vessels; but if posterior, the cen¬ 
tral artery or some of its branches, can be traced in front 
of the clot. Virchow describes these spots of extrava¬ 
sated blood as being precisely similar to those noticed 
in the brain. He says JfrThe corpuscles within the 
mass may be either completely unchanged, or partly 
studded with fine granules. In the interior of these 
red masses, as well as at their circumference, may be 
seen fat corpuscles and Conglomerate granules, that 
are either collected into 'firmly cohering Masses, or 
sometimes appear united into a network. The retinal 


* O. Bader on “Diseases of the Retina;” Ouy's Hospital Re¬ 
ports, vol. xii. p. 602. 

t Dr. Pagenstecher’s Report of the ‘Vijiesbaden Eye Infirmary : 
Ophthalmic Review, vol. i p. 196. 
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elements themselves, in tliis condition, appeared either 
■wholly unchanged, or the granular layer and the gan¬ 
glion cells somewhat opaque ; the latter, although not 
enlarged, presenting a more granular and yellowish 
aspect than natural, over which the bacillary layer 
was not easily discernible. Also, the capillaries of 
the retinal vessels, which often form an interwoven 
net, showed changes both in their walls and their 
channels; the former, in retained permeability of the 
vessels, being sometimes thickly set with fat granules ; 
the latte?occluded by capillary obstructions (embolia).* 


Nkpubitic 

Hbtinitib. 

Appear¬ 

ance*. 


Causes : 

renal 

disease, 

malaria. 


and blood 
poisoning. 


Nephritic Retinitis. —Stellwag von Carion remarks 
that tliis form of disease is characterized by collections 
of a cloudy substance in the posterior half of the retina, 
which subsequently unite to a large patch, forming 
a prominence around the optic papilla. This is accom¬ 
panied by numerous haemorrhagic extravasations, great 
local congestion, and decrease of vision. In fact, this 
form of retinitis is accompanied by sclerosis of the con¬ 
nective tissue of the retina and fatty degeneration of its 
nerve elements, with effusion of blood into the part; it 
has been described as occurring in cases of albumin uriaf 
and disease of the kidneys. Pathological changes of the 
kind are not, however, confined to cases of Bright’s 
disease; the peculiar dyscrasia induced by malaria 
may produce the same result, and I would warn the 
medical practitioner from coming to the conclusion 
that because be discovers evidence of retinitis albumi¬ 
nuria in a patient’s eye, that the individual is there¬ 
fore suffering from Bright’s disease. Surgeons prac¬ 
tising in the trojSc» very well know how often chronic 
albunynuriajtoaghsi with, which is quite curable, and 
does not ih^fyWay depend on Bright’s disease. I 
have watched instances of the so-called retinitis albu¬ 
minuria for some years past, and always considered 
them analogous to the fatty degeneration of the mus¬ 
cular or secreting organs of the body, which we some¬ 
times notice in persons exposed to malarious influences; 
and which may run their course either with or without" 
the presence of albiiflRUrfjjgi the sugar, in-foot, 

often takes the place of albupMK^m the urine uMer 


* Carter’s Zander, p. 146.'* 

t “ Atlas d’Ophthalmoscopio,” par Dr. Lfebreich, p. 85. 
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these circumstances. We also meet with a similar 
morbid condition of the retina in alcoholic poisoning, 
the alteration being brought about, no doubt, in the 
same way in each case—namely, by changes in the 
blood and the walls of the capillaries, which render the Walls of 
former unfit to supply healthy nutrient material to the 
tissues, and the latter calculated to hinder osmosis, and 
to impair still further the nutrition of the parts around 
them, so that disease of the retina is the result. 

Mr. Hulke states that sclerosis and fatty 4^E ene * H*senar»- 
ration thus induced take place in the connective- 
tissue elements of the retina (glioma).* But this tismiej 
degenerated tissue is not the only source of the 
glistening white spots seen in the retina affected with 
this form of disease; they partly arise from the dis¬ 
integration of the extravasated blood, and also from and of 
fatty changes taking place in the fibrillated coagula tions of 
formed from the liquor sanguinis which is effused into blood and 
the part. The larger vessels of the retina are seldom 8erum - 
involved; it is the capillaries which are diseased, their 
walls being thickened by amyloid deposits. The cir¬ 
culation of blood is retarded through these narrowed 
vessels, and effusion of serum takes place into the 
structures around. But more than thiB: many of 
these diseased vessels give way, and small haemor¬ 
rhagic spots occur iu the retina. Changes have also 
been noticed iu the vitreous in cases of neuro-retinitis; 
it is apt to become hazy and granular; blood-corpuscles 
and small coagula from the retina have also been dis¬ 
covered in it. 

Symptoms .—The patient seldom if. ever complains Symptom*. 
of pain in the eyes (both are commanly affected), but 
he notices dimn.ess of vision, usuallfccomin a on gra- Dimness 
dually. The impairment of si^ATfceweveJr,*. pro- of 
gresses, though it may be much mi ore. strongly lncrettB, "K- 
marked in. one part of the field of vision than in 
another, .and ultimately the patient may be able to 
recognise only the largest-sized print. In the early 
stages of the disease he may complain of hyperme- Hyper- 
,;trop^a; the diseased retina bulging forwards into the m«tropia. 
vi&p&^as chamber, a^d thergfapplying within the focal 


Hulke on IfeurO-Betinitie Ophthalmic Hospital Reports, 
vol. v. p. 17. r 
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distance of the eye. (See Hypennetropia.) Shotdd the 
disease be connected with nephritis, we shall of course 
find albumen in the water; symptoms of derangement 
of the digestive organs will be present, and in the 
majority of instances hypertrophy and dilatation of 
the left ventricle exist; but, as 1 have before observed, 
1 feel convinced this so-called nephritic retinitis may 
run its course without evidence of kidney disease. 

It would be almost impossible from an ophthalmo¬ 
scopic examination, to distinguish between the early 
stages %t' nephritic retinitis and the premonitory 
stages of other forms of inflammation of the retina. 
There is the same swollen oedomatous and hazy optic 
disc; its outline is indistinct, being covered in by the 
bluisli-grey serous infiltration. The vessels are in¬ 
volved in this cloud. After a time, however, the 
appearances change, and there is distinct evidence of 
great venous congestion ; the cloud over the optic disc 
becomes denser, and extends far over the retina; in it 
faint whitish stria) are observable due to sclerosis of the 
connective tissue (Fig. 2, Plate V.). Spots of extra- 
vasated blood will be noticed over various parts of the 
retina and optic disc; they occur chiefly in the internal 
layers of the retina, and have a somewhat striated 
appearance ; hut the haemorrhage may be more super¬ 
ficial, covering in a part of one or more of the retinal 
vessels. 

As the disease progresses, we may observe around 
the circumference of the swollen disc numerous white 
patches. These coalesce and form a ring round the 
papilla most marked on its inner side. This ring is 
separated internally by a zone of a greyish colour 
from the circumference of the disc, and externally it 
sends out processes Vhich extend along the walls of 
the retinal vessels. In the region of the yellow spot 
small grey-white or milky points form in the retina, 
which rapidly increase, often uniting after a time, and 
becoming fused into the zone surrounding the optic disc. 

These changes may advance until the optic disc and 
retina become atrophied. In other cases much of the 
fatty matter formed in the retina may become ab¬ 
sorbed, the patient’s sight improves, and although the 
changes due .to sclerosis do not disappear, nevertheless 
he regains a very fair amount of useful • vision. The 
disease Beldom leads*to complete blindness. 
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Treatment .—In cases of Bright's disease, it is hardly Treatment. 
necessary to say that the retinal affection is as in¬ 
curable as the principal malady, and no improvement 
can be looked for. 

I have watched several cases of neuro-retinitis fol- Mast vary 
lowing malarious fevers, and have certainly seen them ™*, e> e 
improve under a steady and well-regulated course of 
arsenic, strychnine, and iron. But above all things 
we must bear in mind that change of air, and in fact 
absolute removal from malarious influences, is neces- Removal 
sary for the cure of miasmatic diseases. When there- laria!™* 
fore a patient comes under our notice, suffering from influences, 
symptoms such as I have above described, and which 
we can trace to malarious influences, we certainly have 
it in our power to save him from irrecoverable blindness 
by ordering him off to sea. As far as India is con¬ 
cerned, no change from one part of the country to 
another will be of any use ; all are impregnated with 
miasma, and hence our inability to stop the ravages 
of the disease I am now considering among native 
patients. It is useless, of course, ordering them to sea ; 
and the disease will surely terminate in blindness if 
depending on the causes abovo indicated. 

In instances occurring from the effects of alcohol, we 
must attempt to stop the use of all intoxicating fluids, 
and by wholesome food, tonics, and improved habits of improved 
life, endeavour to restore our patient’s general health ; J^kits of 
for we know of no means more likely to improve “ e * 
the condition of his blood, and hence of the local 
disease. 

It is well to bear in mind the fact that disease of the 
brain may produce appearances in the retina similar 
to those of nephritic retinitis', As the following cases 
demonstrate. Both cases were observed during life, 
and the post-mortem conditions were studied in 
a thorough and competent manner. The broad facts Cue* of 
are that a female, aged twenty-three, exhibited in both Brain 
eyes the appearances which belong to the «nost com- Bright's' • 
plete picture of Bright’s disease, had no albumen or disease, 
other evidence of kidney-trouble, and not until a 
short time before death had she any symptoms to 
cause suspicion of brain-disease. The autopsy dis¬ 
closed a tumour at and in the region of* the septum 
lucidum. Another girl, aged fifteen, had the same 
ophthalmoscopic symptoms, with clear signs of Bright’s^ 
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disease, and, having died, gave opportunity for micro¬ 
scopic examination of the retina and optic nerves. 
Retinal The features common to both cases, in the ophthal- 

W--- moscopic picture, were great swelling of both optic 
i en ic . nerves, redness and infiltration, edges indistinct, vessels 

swollen—in t^ie case of tumour there was ecchymosis 
of one papilla ; near the nerve, opaque white patches 
of the rounded form, and dotted edges, seen in nephritic 
retinitis; at the macula the usual radiating figure, 
extravasations of blood in various places. Both cases 
were as Similar as two cases of the same disease could 
be, and were studied by Graefe and others, 
struct oral In the tumour patient, the ocular lesion was confined 
el'iuUa™ strictly to the eye—the optic nerve-trunks, close up 
to the globes, possessed a normal structure as seen by 
the microscope. The lesions in the retinae in both 
cases were extremely alike, making the diagnosis by 
the microscope almost as impossible as by the ophthal¬ 
moscope. There were in both cases sclerosis of the 
fibres of the optic-nerve layer—the ganglion cells 
atrophied or sclerosed—the granular layers studded 
with or almost transformed into fat granule-cells— 
hypertrophy of the connective tissue of the nerve and 
retina—blood-discs, and brownish pigment—the cho¬ 
roidal vessels were somewhat sclerosed. The only 
difference in the two cases was that, in the patient 
with cerebral tumour, the swelling of the retina 
belonged more to hypertrophy of the inner retinal 
layers and papilla, while in the patient with Bright’s 
disease the swelling affected principally the radiating 
fibres of the external granular layer. In neither caso 
could the rods and cones be well examined, because of 
cadaverous changes. 

The outcome of the matter is, that we cannot any 
Difficulties longer assert the infallibility of diagnosticating 
<>r diagnosis. Bright's disease by the ophthalmoscope. Many good 
observers have denied the possibility of mistake, and 
have recorded their opinion (vide Liebreich, Mauthner, 
&c.), but the retinal pictures may be completely simu¬ 
lated by neuro-retinitis from cerebral tumour, and 
from diabetes mellitus, malarial and alcoholic poisoning. 
Graefe records a case of cerebral tumour producing the 
retinal lesions in question,* and states some minutiae 


* 11 Archiv f. Oph.” B. xii., 2, 120. 
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for differential diagnosis, but these points are rendered 
valueless by the two observations above recorded. 

We are therefore compelled to examine the urine as 
well as the eye, and to study the signs of cerebral dis¬ 
turbance, however obscure they may be in some cases. 

But it remains true that the retinal lesions above de¬ 
scribed do belong in the large majority df instances to 
Bright’s disease. A point to be studied is, what causes 
the neuro-retinitis in some cases of Bright’s disease P— 

Can there be any analogy to the incarceration which 
belongs to the pathogenesis of the Stanunj'spapilla in 
neuritis descendens P* 

Retinitis Pigmentosa (Plate VII. Pig. 2) is said hktimtis 
to be most commonly met with among the offspring of £g"' To8A 
persons nearly related to one another;+ but this can MKNTOHA - 
hardly be the cause of the disease among the natives 
of India, as they are most scrupulous in observing the 
restrictions they place upon the intermarriage of rela¬ 
tives ; and yet I have seen a considerable number of 
instances of this disease among native patients. The 
disease is, however, hereditary, and occurs therefore 
frequently among several members of a family. Free 
Colouring matter from the blood may be deposited in from ]>!«- 
the retina, giving rise to the formation of black, ^noa'itH 
irregular-shaped bodies, and ultimately to atrophy of ' 81 
its nervous structure; but these cases are not to be 
confounded with those now under consideration. 

In the majority of instances of retinitis pigmentosa Vision im- 
which I have seen, there has been a history of impair- }JI^”ohild- 
ineut of vision commencing soon after birth, not suffi- hood, 
ciently marked to attract much attention in early life; 
nevertheless, if careful inquiries be made, a history of 
defective vision may usually be traced. I am disposed 
to look upon the disease as one of the results of in- p ro b*biyof 
horited syphilis. I have never been able to refer these syphilitic 
symptoms to the effects of any of the so-called inflam- origin- 
matory changes; the disease seems to mo,to be one of 
a degenerative character, progressing very slowly, and 
often becoming stationary for years. The facts which 
in my mind are opposed to the relation of retinitis pig- 


• Idem, Bd. xv., Abth. Ill, s. 263-275. 
t “ Atlas d’Ophthalmoscopie,” pa f le Dr. Liebreich, p. 16. 
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mentosa to syphilis are, that I have not noticed the 
notched teeth of syphilis in this disease, and it does 
not seem to be influenced by any treatment with which 
I am acquainted. 

Since the first edition of this work appeared, my 
attention has been directed to an account of “ A pecu¬ 
liar form of Retinitis Pigmentosa in connexion with 
inherited Syphilis,” by Mr. H. R. Swanzy, who quotes 
some observations by Mr. Hutchinson, as to the occa¬ 
sional syphilitic origin of this malady. Mr. Swanzy’s 
patient wg,s a child, aged eleven years and a half; 
there was imperfect vision of the right eye and heme¬ 
ralopia, hut no concentric contraction of the visual 
iield. Numerous pigmentary deposits occupied the 
retinal periphery, and changes in the choroid were 
commencing. The deposits differed from those of ordi¬ 
nary retinitis pigmentosa in their form, and in not 
following the vessels. The child’s teeth and the family 
history afforded unequivocal evidence of inherited 
syphilis.* 

Symptoms .—As I have before stated, although reti¬ 
nitis pigmentosa is a disease which commences in early 
life, it may long escape notice. It runs its course, in 
fact, without the slightest pain, and the external 
appearance of the affected eye is probably healthy. 
Tho symptom first complained of is a gradual loss of 
sight, most marked after sunset, or when the patient 
is subjected to a dim light. The central portion of the 
retina remains unaffected long after its peripheral 
parts have been destroyed; direct vision, therefore, 
remains comparatively good, while objects immediately 
around the central portion of the visual field are hazy, 
or even imperceptible. I’or this reason a patient suf¬ 
fering from this nialady may be able to read small 
type, but cannot walk about with safety.f 

As the disease progresses the field of vision steadily 
contracts, and ultimately the patient’s sight is almost 
lost. Notwithstanding this, until an.advanced stage 
of retinitis pigmentosa, the iris may remain healthy, 
and the pupil, though greatly contracted, respond to 
Hie stimulus of light. 

* Ophthalmic Notes, by H. R. Swanzy, M.B., p. 7. Dublin, 1871. 

t Dr. Mooren on “Retinitis Pigmentosa:” Ophthalmic Review, 
vol. i, p. 51. 
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Opacity of the vitreous is rare in this disease, but 
the fens is more often affected, the opacity commencing 
at its poles.* 

On examining the eye with the ophthalmoscope in 
the early stages of the disease, the optic disc and 
retinal vessels appear of normal size ; towards the ora 
serrata patches of colouring matter may be noticed. 
These spots seem to grow from without the walls of the 
vessels—that is, the external coat, particularly of the 
smaller vessels, is lined with pigment, and the calibre 
of the vessels themselves is often diminished from the 
thickening of the membrana limitans. Other authori¬ 
ties consider that the pigment matter seen in the retina 
is an infiltration of choroidal pigment into the part, 
and no doubt, in some instances, pigmentary deposits 
are thus produced in the retina ; but it appears to me 
that in retinitis pigmentosa the colouring matter is 
formed in the retina itself, spreading at the expense of 
its proper structures; and, indeed, there are good 
reasons for supposing that the black spots are simply 
the result of a progressive atrophy of its nervous 
elements. 

The experiments of Mantogazza seem to throw some 
light on this kind of degeneration. It appears that 
“the transplantations of Brain substance in the frog 
are chiefly remarkable for the quantity of pigment, 
either under the form of round or oval cells, or in that 
of the more common stellate and irregular shapes; 
such a condition is a frequent result, it might indeed 
be called a pigmentous degeneration.”f We can sup¬ 
pose that similar changes may, under certain circum¬ 
stances, be set up in the retina during life; and it is 
more probable that such should be the case, rather 
than that the pigment formed in the retina in this 
disease is derived from the choroid. 

It is nevertheless true that as the pigment spots 
grow in the retina, changes may be observed in the 
stroma of the choroid: it becomes atrophied, and the 
circumference of the optic disc is consequently flattened, 
the calibre of the choroidal vessels is contracted, but 
their channels are not closed, so that the dioptric medi$> 
remain comparatively transparent. 
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, • Idem, vol. i. p. 49. 

t British and foreign Med.-Chir.Iter ., July, 1867, p. 163. 
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With the further progress of the disease, the black 
pigment spots continue to increase in the retina, 
spreading gradually from the periphery to the axis of 
the eye; tbe retinal vessels become atrophied, and 
ultimately, when the patient has nearly lost his sight, 
the eye presents the following appearances:—Optic 
disc of normal size, and of a pale rose colour, looking 
flat, and no choroidal margin to be seen; the retinal 
vessels have dwindled away to mere threads, extending 
probably only a short distance beyond the margin <3 
the disc ; i£e fundus of the eye ’has a mottled appear¬ 
ance, the choroidal vessels are exposed,"and a number 
of black, spider-shaped bodies are scattered over it; 
these are particularly distinct towards the ora serrata, 
Plate VII. Fig. 2. 

Prognosis .—I do not remember to have met with a 
case, in which a person, under forty years of age, has 
been rendered completely blind from the effects of this 
form of disease. It usually takes years to advance from 
the stage characterized by the symptoms of hemera¬ 
lopia to that of general impairment of vision; but its 
progress, though Blow, is sure. I have tried every 
means in my power to stop it, but have never succeeded 
in doing so ; the atrophy of the choroidal stroma, and 
the increase of the pigment in the retina, continuing 
in spite of our best el forts. 

We must, therefore, give an unfavourable prognosis 
to patients suffering from retinitis pigmentosa; we may 
console them with the fact that its development will 
be slow, and may possibly be arrested by nature for 
several years at any stage ; but beyond this, no reason¬ 
able hope can be entertained of improvement, much 
less of recovery. 


Bimma Putin iTiS^jlkroPLECTiCA- —This form of retinitis is 

Aron.su- generally met with among patients suffering from 
causes affecting the equilibrium of the general cir¬ 
culation ; as„ for instance, disease of the heart, liver, 
or uterus; obstructions of a local character, such as 
tumours or other growths pressing on the optic nerve 
and its vessels, may give rise to symptoms of this 
charaot*. disease. The characteristic feature of retinitis apo- 
btemorrhace. pl ec ^ica is indicated in its appellation: for in addition 
* to the features presented in cases of idiopathic retinitis, 
we have more marked Extravasation of blood into the 
retina; the effusion is in some instances so great as to 
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burst forwards into the vitreous, or it way be back - 
wards into the choroid. The haemorrhage may spread 
over the optic disc. 

The extent of loss of sight in cases of this kind 
depends on the amount and position of the effusion of 
' blood into the retina; but in offering a prognosis we 
must remember that the cause of the disease being 
generally constant, improvement in vision is too apt to 
be followed by a relapse, consequent on fresh extrava¬ 
sation of blood into the retina. P. 401. 

Detachment of the Retina from the cboriqid may dstack- 
arise, either from the effects of a blow on the "eye, or *■** 
from disease. I had lately an instance under my care Kk,ina - 
of the former class of cases. 

Detachment from a Blow .—The patient had been Cate. 
struck with a racket-ball on the left eye; immediately jyulwhig 
after receiving the blow, he found he had completely a blow, 
lost the sight of the eye. When I first saw this 
gentleman I observed that the pupil was widely dilated; 
he could only distinguish large objects in certain direc¬ 
tions, the injury evidently being in the axis of vision. 

On examining the eye with the ophthalmoscope, a con- Appearance 
siderable portion of the retina, extending from the of retina, 
optic disc outwards and downwards, was found to be 
detached, and below this a clot of blood could be seen 
over which the retina appeared to hang. The f undus 
of the eye was intensely congested, as well as the optic 
disc, and there were several spots of extravasated blood Extravaaa- 
scattered over the retina. t,on - 

I recommended this patient to keep the injured eye improved 
closed, and to rest the other one as much as possible. 

In a month’s time I again saw him; the sight had “ rcB ' 
improved, and the congestion ay® extravasation had 
almost disappeared: a considerable ®teption of the 
large clot noticed in the lower pat* of the eye 
had also become absorbed, but the appearance of the 
detached retina in the axis of vision .remained un¬ 
changed. 

It occasionally happens that the whole of the retina Complete 
is dragged away from the choroid, and assumes a detaou- 
funnel-snaped form, the apex being at its point of me “ t - 
attachment to the optic disc. The vitreous, however, 
must have passed into a fluid condition, to allow of the 
retina falling forward in this ^vray. 

Complete or partial detachment of the retina can 
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hardly he mistaken for any other disease; the retinal 
vessels rnay be traced up to the margin of the wound, 
where they will be seen to terminate abruptly, or bend 
back, as in the above instance, ijt the point at which 
the detached retina deviates from the plane of the 
fundus of the eye. It is seldom necessary, however, to 
resort to minute distinctions of this kind, in order to 
determine the nature of the case. The jagged wound 
in the retina either leaves bare the hexagonal cells of 
the elastic lamina, or else, these having been destroyed, 
the choroid 40 exposed, and very frequently the white 
glistening sclerotic behind may be seen through the 
rent. 

Detachment of the Retina from Effusion. —Sepa¬ 
ration of the retina from the choroid, the result of 
a collection of fluid behind the former structure, is 
not necessarily accompanied by any pain in the eye; 
but this symptom will of conrse vary with the nature 
of the cause which has given rise to the effusion. The 
patient probably complains only of gradually in¬ 
creasing imperfection of sight; and as only a portion 
of the retina is usually detached, the field of vision is 
more interrupted than absolutely destroyed; so that 
in looking at an object immediately in front of him 
the patient will lose perhaps half the figure, the rays 
which fall on the detached portion of the retina not 
being recognised, and for the same reason, objects 
api>ear to be bent, or their outlines distorted in vari¬ 
ous ways. In other cases the patient first notices 
that the field of vision is cloudy, the cloud having a 
wavy motion, due to changes of position of the retinal 
elements which receive and localize the impression of 
light. Vision is not only distorted, but objects under 
examination are fringed with a coloured ring or halo; 
this condition is characteristic of effusion and detach¬ 
ment of the retina. 

If the retina be detached at or near the macula lutea, 
the impairment of vision will of course be far greater 
than if a more extensive detachment exist at its peri¬ 
phery ; but even then, in certain directions, the visual 
field may still remain tolerably perfect.* Under any 
circumstances the patient complains of coloured or 


M. Wecker, ‘‘Maladies des Yeux,” voL ii. p. 364. 
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white balls, fiery wheels, flashes of light, and such 
like phenomena due to excitability of the visual organ. 

If under these circumstances, a portion of the retina Detached 
only has been tom away from the cnoroid, the detached portion 
pioce will be seen (witfi the ophthalmoscope by means ktlieefor- 
of the direct method of examination) bulging forward wards, 
into the vitreous chamber, like a small bladder; its 
surface is usually relaxed and folded, trembling with 
every movement of the eye. The colour of the de¬ 
tached tissue varies: in the early stages of the 
disease it remains transparent, looking dike a grey j^tg grP y. 
film upon the background formed by the choroid. By 
degrees, however, the nervous tissue degenerates and 
becomes opaque ; in fact, the same changes occur as I 
described in caHes of <edema. The opacity generally 
extends rather beyond the border of the actual line of 
detachment of the retina, and this border is deepened 
if the detachment be prominent, as a shadow is 
then thrown over the neighbouring l'umlus. 

If doubt exists as to the nature of the lesion, em¬ 
ploying the indirect method of examination, we must 
follow up the retinal vessels from the optic disc to the 
point of apparent separation of the retina, and we shall 
notice that the vessels passing over the bladder-like Dispi»c«- 
projection are on a plane anterior to that of the fundus went of the 
of the eye; and accordingly we shall have to alter our ves8 * ,la - 
focal distance to see them distinctly. As they dip 
down on the other side of the projection they will 
again be indistinctly Been, till we re-adjust the focus. 

The calibre of the vessels as they puss over the 
retina is seldom altered, the vascular system being 
unimpaired; but to the practised eye, the vessels Circulation 
passing over the effusion nave an undulating move- “""j 
ment imparted to them on every slight turn of the tauie 
eye : an appearance which, together with the bulging 
forward of the retina, cannot be mistaken if the de¬ 
tachment is considerable; but, on the other hand, 
requires much practice and dexterity to recognise if 
the detachment he only slight. The separation of Wiwy 
the retina from the choroid may take place, appa- mo, '« n of 
rently without any appreciable structural changes in veMe 
the other tissues of the eye; on the other hand, it may 
be complicated with inflammatory or other abnormal 
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described, is generally noticed at its lower portion; 
tli is fact is explained by supposing that the fluid 
behind it gravitates downwards, and accumulating in 
the inferior "part of the retina, produces these appear¬ 
ances. Occasionally this fluid contains blood, or pus, 
which will of course alter the apparent colour of the 
detached part. Particles of lime and small plates of 
bone have been found lining the inner surface of a 
detached portion of the retina. But in detachment of 
the retina £(pm serous effusion beneath it, there is no 
increased tension of the eyeball; but if the detachment 
results from the growth of a tumour in the choroid, 
the tension of the globe of the eye is invariably aug¬ 
mented. 

Tror/nosis .—The prognosis of these cases of detach¬ 
ment of the retina is unfavourable : some few cases 
remain stationary, others have been said to recover; but 
in by far the majority of instances tbe effusion behind 
the retina increases and causes irreparable damage to 
the eye. 

Treatment ,—Total Iobs of sight must he the in¬ 
evitable result of an accumulating effusion behind the 
retina, and its separation from the choroid, unless tbe 
surgeon can quickly afford some relief to his patient. 
Fortunately this may be done, as has beon proved by 
You Graefe, and Mr. Bowman.* Their mode of treat¬ 
ment is to pass two needles from without through the 
effusion, so as to let it escape into the vitreous, or ex¬ 
ternally iuto the choroid. Successful cases of the kind 
arc sufficiently numerous to allow of our admitting 
this proceeding iuto the list of approved ophthalmic 
operations.-^ 

Before adopting this measure, however, iu any par¬ 
ticular case, it is necessary to determine whether the 
retina is comparatively healthy, so as to lead us to 
hope, in case the effused fluid is got rid of, and the 
retina restored to its normal position, that our patient 
will gain some advantage from the operation. We 
may judge of this pretty accurately by tne appearance 
of the retina; if it looks dull and opaque, it is more 


• Ophthalmic Hospital Report8, vol. iv. p. 135. 
t Mr. Haynes Walton on Detachment of tbe Retina: Med. 
limes and Gaz., 18(10, vol.*iL p. 311. 
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than probable that its nervous elements havo degernj- 
rated, and in that case it will be of no use interfering. 

Our intention in operating should be, to make a Operation, 
free .opening through the effusion, so as to allow it to 
escape into the vitreous chamber; the retina will then 
fall back into its normal position, and unless struc¬ 
turally altered, its functions may be restored and the 
patient regain almost perfect vision. The plan Mr. 

Bowman recommends appears to be the best adapted 
for this purpose:—The site of the separation of the Directions, 
retina having been carefully studied with tile ophthal¬ 
moscope, the patient is placed on a couch; and a stop 
speculum having been introduced to keep the lids 
apart, the surgeon passes a needle through the 
sclerotic vertically into the eye, transfixing the retina 
at its point of separation from the choroid ; another Retina torn 
needle is then inserted through the same opening, and jj£ e ^" g 
the handles of the two being separated the one from 1 
the other, their points are made to diverge like the 
blades of a pair of scissors. In this way the retina is 
torn through, and the fluid behind it escapes into the 
vitreous chamber; usually a small quantity passes 
out alone the needles, and exudes beneath the con¬ 
junctiva, but this is not always the case. After the 
operation the retina falls back into apposition with 
tne elastic lamina. 

In these cases, the chief point to attend to is to Avoid 
avoid wounding the lens; hut an ordinary amount of ^”“ n<lmK 
anatomical knowledge and skill will prevent this acci¬ 
dent, and if we do not touch the leus, we may be sure 
that no injury will result from passing the needle into 
the vitreous, even if we do not succeed in effecting a 
cure. After the operation, the only necessary treat¬ 
ment will be to keep the eye closed for a few days 
with a pad and bandage. 

Detachment of the Retina from Staphyloma and Dotach- 
Fluid Vitreous .—Besides detachment of the retina mantfrom 
brought about by blows on the eye, and serous effu- "oSa! y "* 
eion between it and the choroid, other causes may 
produce a similar result. I mentioned one of these 
when discussing the subject of sclero-choroiditis an¬ 
terior, observing that, as the sclerotic gradually 
yielded to the intra-ocular pressure?, * the choroid, 
being drawn into the staphyloma, might drag the 
retina after it, thus detaching it from its normal 
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position. A similar result occurs at times in pos¬ 
terior staphyloma; but in this last affection, in ad¬ 
dition to the mechanical effects produced by the pro¬ 
trusion backwards of the sclerotic, there is a tendency 
to general congestion of the choroid, and a fluid state 
of the vitreous, which njay itself dead to detachment 
of the retina. V 

A like alteration in the consistency of the vitreous 
has- been known occasionally to follow severe con- 
, tusiopphof the eye, and stich an accident may, there¬ 
fore,' give^rise ,to detachment of the retina. Under 
these circumstances the alterations in the consistency 
pf the vitreous appear to progress with remarkable 
slowness,.so that the fact of the injury may be almost 
forgotten-; but symptoms of gradual impairment of 
sight, and constant muscae floating about in the field 
of vision, attract the patient’s notice,.and we find on 
examining the eye that a fluid state of the vitreous 
exists, and detachment of the retina has commenced. 

Emboli a or the Retinal Vessels. —The details of a 
case of this disease, and two plates illustrating it, are 
to be found in Licbreicb’s Atlas.* In the majority of 
the recorded instances, embolia of the retinal vessels 
has been met with among patients suffering from 
disease of the aortic valves.f The symptoms com¬ 
monly appear suddenly, in a person who has pre¬ 
viously enjoyed good sight: probably the patient has 
gone to bed perfectly well, and on rising in the morn¬ 
ing discovers that he is almost blind in one or both 
eyes. 

On making an ophthalmoscopic examination, the 
optic disc will appear of its normal sine, and though 
rather pale, in otfeer respects unaltered; the same 
remark applies to the retina. It is in the vascular 
system that we shall discover the most marked 
changes to have taken place; the arteries and veins, 
either in thfe whole or in a portion of the fundus of 
the eye, will be found to be very much ^contracted; 
the circulation seems almost to have ceased, and the 

• “ Atlas d’Ophthalmoscopie,” par le Docteur R. Liebreich, 
p. 28, Tab. V.LIL, Figs. 4 and 5. 

f Lancet, vol. ii. p. 491 for 1875. Mr. E. Nettleship “On Em¬ 
bolism of Central Artery ol Kotina.” 



EMBOLI A OF THE RETINAL VESSELS. 


417 


vessels to have collapsed, except in one or two spots vessels 
where they are distended with blood; this is clnoJly contracted, 
noticed in the veiryi. The blood may be seen to move 
slowly on towards the optic disc, the walls of the 
vessels contracting behind it, and this contraction^ 
lasts till another wave passeasthrough the vessel in a* 
similar way ; a sort of peristaltic movement is thus Ploy 
induced, which may be general, or confined to certain circulation, 
veins. . • 

If the obstruction to the circulation oonURuee,' 
changes occur about the region of the JyoTlbw spot, 
due to serous effusion and fatty degeneration of the Retinal tie- 
elements of the retina; the part becomes' opacme * eueru,, °''- 
and cloudy, the opacity shading off into tho healthy 
retina.* 

Virchow has described and explained the cause of 
these phenomena in the circulation; he believes they 
arise from the presence of small coagnla (emboli) in Kmlmii 
one or more of the retinal vessels ; they art; most 
commonly met with near the lamina eribroxa. In 
some cases, the walls of the vessels have been found 
thickened and otherwise diseased. 

Caw .-—A typical case of-the kind is quoted by Zander c«*r. 
from Ed. Jaeger. The individual was an old man, 
seventy-two years of age, the subject of hmmorrhoidx. 

Tho ocular media, he states, “ were perfectly trans¬ 
parent, the retina appeared of a medium yellowish- 
red, without visible morbid change. The optic nerve, 
slightly pigmented at the circumference, and some¬ 
what yellow-tinted, exhibited slight indications of 
bluish spots. 

The vascular # system of the retina, generally of Oontraetcu 
small development, exhibited to* the large trunks v< ‘ s8els - 
more especially, a proportiouabbf *small diameter. 

The corresponding large arteries and veins were equal 
in diameter, and alike in their dark red colour. No 
double contour was apparent, so that vein# and arte¬ 
ries could only be distinguished by their clearly visible, 
respectively centripetal and centrifugal, circulation. 

This bad not the appearance of a pulsation, since the 
walls, especially of the’larger vessels, remain undis- 


* “ On the Use of the Ophthalmoscope in Diseases of tho 
Nervous System.” By Dr. T. 0. Allbutt, p. 2iWf. 
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turbed; but it was a movement slower or quicker, 
uniform or interrupted, but not rhythmical, of an 
unequally coloured stream of blood. 

Iu the larger vessels, the blood-stream exhibited, at 
distances of from one-fourth to the -whole diameter of 
the vessels, intervals of lighter and darker red colour¬ 
ing; which, however, in the movements of the column, 
were continually changing, the lighter spaces becoming 
smaller and wholly disappearing, to be formed anew 
elsewhere. The movement of the blood appeared in 
such placets uniform, but extremely sluggish. In the 
vessels of medium size the movement was quicker, 
and often for a short time pulsatile; the light inter¬ 
vals were of a paler red, and, as well as the dark por¬ 
tions, of a greater comparative length, being from 
twice to four times the diameter of the containing 
vessels. In the finest twigs visible npon the optic 
nerve, the movement of the blood was most rapid, 
find, at the same time, most disturbed. The extremely 
delicate stream of blood would be suddenly interrupted, 
the dark red part of the blood would disappear, and 
the little vessel, scarcely discernible upon its bright 
ground, would seem to have assumed the tint of the 
optic disc. Then, in interrupted course, a shorter or 
longer column of blood would pass through the vessel, 
followed at greater or less intervals by a larger or 
smaller mass of blood globules, so tbat the observer 
almost appeared to see single globules, and tben sud¬ 
denly tbe vessel would be filled in its whole course 
with dark red blood, the portions of which seemed 
rather to roll through than to flow quietly. 

In the medium-sized and smallest vessels not the 
slightest movement was visible; but in the large, by 
careful attention for one or two minutes, the lighter 
parts might be seen to diminish and disappear, at the 
same time reappearing in another place.”* 

Ischajmia of the It ex in’ a is indicated under the fol¬ 
lowing circu&istancesThe patient usually becomes 
suddenly blind without any apparent cause; the 
pupils are widely dilated, but beyond this the eyes 
(for both are usually involved) have the appearance of 
health. 


* Carter's translation of. Zander “ On the Ophthalmoscope," 
p. 187. 
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On examining the retina with the ophthalmoscope Retinal 
the retinal arteries will be found almost empty, arteries 
“ dwindled to the size of hairs,” and the veins dis- emi ‘ y ‘ 
tended. In all other respects the appearance of the 
fundus of the eye is natural.* 

The pathology of ischsemia of the retina is very ob- pathology 
scure. The patients have generally been weak and obscure, 
anaemic subjects, and it is possible that embolism of 
some of the larger vessels may have induced these 
symptoms. In one instance a tumour of the brain was 
discovered alter death, and in another the dfltemia was 
only the first step in that degeneration of the retina 
which depends on Bright’s disease. 

Treatment .—When the disease appears to depend on 
mechanical causes, paracditesis of the cornea, or iridec- Paracsnie 
tomy, has been followed by relief. But until we are ais ." 1 tlu ‘ 
able to discover the causesof the deranged circulation tul " eu ‘ 
through the vessels of the retina with more certainty 
than wo can do at present, our treatment must of 
necessity be unsatisfactory. 

Atrophy or the Retina may be the termination of Athophv 
auy one of tbe affections of this structure we have been oir ltl T1Ni 
considering; if tbe atrophy has been preceded by in- Afterrc 
datamation, the scarlet colour of the retina gradually tinitia. 
disappears, and the fundus of the eye, in the native of 
India, becomes covered with black patches, the remains Black 
of the epithelium of the elastic lamina and choroid, patches. 

In the early stages of atrophy, the calibre of the retinal 
vessels diminishes, and as tne disease advances, they 
dwindle away to mere thread-like streaks. If the v pls 
optic nerve is not involved in the disease, it retains atrophied, 
its normal appearance; but in tbe majority of cases it 
becomes atrophied also, and then presents a white, |> U])ilJu 
glistening, and slightly depressed ifppearance which is involved, 
very characteristic. 

I need hardly add that, if atrophy has taken place, 
we know of no remedial agents which can restore the 
nervous structure of the retina ; it becomes converted, 
in fact, into a fibro-cellnlar tissue. Excluding retinitis 
as a cause of atrophy, this change most frequently 
follows diseases of the choroid, or arises from intra- 


* Two cases of this form of disease will bo found reported by 
Prof. Kothmuml: Ophth. Hospital Reports ,vo\. v. p. 867. 

E E 2 



420 


DISEASES OF THE RETINA. 


Other 
enuaos of 
atrophy. 


Glioma, 


Orijjin in 
tim ticuro- 
Slia. 

Gliomata of 
Inn kinds. 


Slow 

growth, 

non-malig- 

uaut. 

Miorfwco- 
pio ohm de¬ 
ters. 


Cuw. 


ocular pressure as in glaucoma ; atheromatous disease 
of the blood-vessels, and embolism, are also causes of 
atrophy of the retina, and lastly the nervous tissue 
may become atrophied from long-continued disuse, or 
from disease of the brain and optic nerve. 

Tumours of the Retina. Glioma. —There is only 
one form of tumour which it will be necessary to notice 
under this heading—viz., Glioma (Virchow). This 
morbid growth originates in the neuroglia, or delicate 
interstitials matrix of the brain, retina, and other ner¬ 
vous structures.* 

The gliomata are of two kinds, soft and hard. The 
Boft variety are composed of a finely g ranulated inter¬ 
cellular substance and cells, Ae latter in size and ap¬ 
pearance resembling pus eeus. In the harder form 
the intercellular substance js fibrillated, and the cells, 
though small, are fusiform, containing fine shining 
nuclei. The nervous elements are not involved in the 
morbid process, hut frequently undergo fatty degenera¬ 
tion ; it is the neuroglia however which is affected by 
the localized hyperplasia, its cells being excessively in¬ 
creased in number. 

These tumourB are of slow growth, and it is doubtful 
if they are malignant. Gliomata, however, infect neigh¬ 
bouring structures, and have a tendency to fungate, 
so that they may be mistaken for cancer unless care¬ 
fully examined under the microscope. It is by the 
size of the cells that we shall be chiefly guided ; so long 
as they do not exceed those of the connective tissue 
they may be considered as gliomatous, although the 
mass may have formed a fungous excrescence; but if 
the cells exceed this size, the tumour must be referred 
to the sarcomatous .group. 

The prognosis to be formed in glioma is unfavourable, 
although less so than in cancer. It is of course neces¬ 
sary to remove the entire morbid growth, or it will in 
all probability recur. 

Case .—The following case illustrates the course and 
treatment of glioma of tho retina :— 

Ashruf, aged six, was brought to me at the Ophthal- 


* “Dio Kraakliaftoa GeecliwUlaten.” V. R, Virchow, b. ii. 

p. Ida. ° 
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mic Hospital, and presented the following conditions:— 

General health good: the pupil of the right eye was Early ap 
widely dilated, and a yellow reflection from the pearanee8 ' 
fundus could be seen, evidently proceeding from a 
morbid growth which projected into the vitreous 
chamber. 

I advised the removal of the eye, but as the parents 
would not consent, the child was removed from the 
hospital. Twelve months afterwards they again brought 
him, and the right eye then presented the appearance 
delineated in Fig. 34. The child’s health*had fallen growth. 


Fig. 84. 



From a FhotograjJti. 

off, but the glands of the neck were not enlarged. The 
eyelids were greatly distended, and a fungating tumour 
was seen growing from the eyeball and protruding 
between the eyelids. Its surface was ulcerated, and 
bled when touched, but was usually covered with a 
crust of dried blood and matter. 

I at once determined to remove the morbid growth, H en , 0 Tai. 
and there was little difficulty in accomplishing this, the 
child having been placed under the influence of chloro¬ 
form. On passing my finger behind the tumour, I felt 
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that the optic nerve was very much enlarged. I divided 
the nerve, therefore, as near the optic foramen as pos¬ 
sible, and then applied the solid chloride of zinc to the 
bottom and sides of the wound. The child made a 
rapid recovery, and appears up to the present time to 
be perfectly free from the disease. 

On examining the tumour, I found that the optic 
nerve was embedded in a morbid product, having all 
the characters above noticed as characteristic of the 
soft variety of glioma ; the remains of the nerve fibres 
could be ready traced through the tumour. *The globe 
of the eye was lined with a similar abnormal structure, 
which projected forwards through the sclerotic, giving 
rise to the fungoid mass which appeared externally; 
but the vitreous space was empty, or rather, unoccu¬ 
pied by the morbid growth. I carefully examined every 
part of this specimen, and in not a single instance did 
1 find cells exceeding those of a pus globule in size, nor 
were there any fusiform cells among them 

It remains? of cours<f to be seen if any of the tumour 
has been left in the orbit. From its history, I believe 
it commenced in tlio retina, as there was no protru¬ 
sion of the eye when I first saw the child, and he has 
never shown auy symptoms of disease of the brain. I 
cannot, however, but fear that the glioma may have 
passed along the neuroglia of the optic nerve to the 
chiasma, and that ultimately the brain will be involved; 
but at present no such complication has occurred. The 
sight of the left eye is perfect, and the child’s general 
health has improved remarkably since the operation. 

It does not often happen that wo have the oppor¬ 
tunity of watching the growth of a tumour of this 
kind ; but the dilated pupil and glistening yellowish- 
white reflection from the back of the eye, were sufficient 
to lead to a correct diagnosis in the early stages of this 
case. The ophthalmoscope may afford us much assis¬ 
tance in instances of the kind, and if employed suffi¬ 
ciently early‘would usually demonstrate the fact of the 
morbid growth being limited to one part of the retina, 
giving it a thickened and mottled appearance. Subse¬ 
quently, as the disease involves the whole of the retina, 
the eye assumes the appearance formerly known as the 
“ amaurotic cat’s-eye/’ The morbid growth advancing 
hursts through the globe of the eye, and ultimately 
assumes the fungoid appearance depicted in Fig. 34. 
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There can be no question as to the necessity of re¬ 
moving the eyeball, and with it the morbid growth in 
cases of this form of disease. 

FUNCTIONAL DISORDERS OF THE RETINA. 

Night Blindness oh Hemeralopia. — The following- 
extract, taken from a work stamped with the authority 
of Government,* gives a good, though marvellous, ac¬ 
count of hemeralopia. Capt. Smith, R.N., reports that 
in September, 1801, the Merlin captured a Spanish 
privateer, and having been sent with twenty men to 
cruise in her as tender, he thus describes their ad¬ 
venture :— 

“ In a few days, at least half the crew were affected 
with nyctalopia. We were chased one calm morning 
by a large Xebec, carrying from eighty to one hundred 
men, and towards evening she was fast pulling up to 
us, our people having been fagging at their oars many 
hours without any relief. Kmtyving that uight would 
deprive half of our crew of sight, it was proposed to 
try our strength with the enemy while it was daylight; 
this was answered by three cheers. The oars were 
run across, and the enemy by this time being within 
gunshot, the action commenced. After a time, to our 
great relief, he sheered ofF and pulled away from us; 
we, iu our turn, became tlie pursuers ; but when night 
came on, we took special care to lay our head from the 
Xebec, and saw no more of her. 

“ This circumstance put me on devising some means 
of curing the people affected with night blindness, and 
I could think of none better than excluding the rays 
of the sun from one eye during the day, by placing a 
handkerchief over it; and I was pleased to find, on the 
succeeding night, that it completely answered the 
desired pui*pose, and that the patients could see per¬ 
fectly well with the eye which had been covered during 
the day; so that, iu future, each persop so affected 
had one eye for day, and the other for night. It was 
amusing enough to see Jack guarding, with tender 
•care, his night eye from any the slightest communica¬ 
tion with the sun's rays, and occasionally changing the 
bandage, that each eye in turn might*, take a spell of 

‘Royal Naval Biography,,” "l835, vol. iv. Part II. 


TIumhha- 

1 . 01*1 k. 


Captain 
Smith's 
narrative 
of night 
blindness. 


His method 
of treat¬ 
ment. 


By covpritiR 
one eye by 
day. 



424 


DISEASES OF THE RETINA. 


Referred (o 
retinal ex¬ 
haustion. 


and scurvy. 


No lesion 
apparent in 
hemera¬ 
lopia. 


Patient 
cannot see 
in a him 
liRht. 


The retina 
torpid. 


night duty, it being found that guarding the eye for 
one day was sufficient to restore the tone of the optic 
nerve, a torpor of which and of the retina is supposed 
to be the proximate cause of the disease. I much ques¬ 
tion whether any purely medical treatment would have 
had so complete, and, above all, so immediate an effect. 

“ Persons affected with nyctalopia become perfectly 
blind as night approaches, and continue so till the 
approach of daylight; the medical treatment is bleed¬ 
ing and purging, blisters applied repeatedly to the 
temples, qlose to the external canthus of the eye, 
cinchona hark, joined with chalybeates, &c., all of 
which was impracticable by us, having no medicine on 
board our little vessel. I am aware that this disease 
frequently attends scurvy in tropical climates, and is 
sometimes occasioned by derangement of the digestive 
organs and hepatic system, in which cases our simple 
treatment would he useless ; but in the above instance 
it was evidently caused only by the sun.” 

Although bordering on the marvellous, this account 
is, I think, worth recording, more particularly as I 
quite agree with Captain Smith as to the causes of 
hemeralopia; 1 believe it does occur from scurvy and 
oyer-stimulation of the retina. 

We must exclude from this group cases of pigmen¬ 
tary degeneration of the retina, and in fact all diseases 
of the eye accompanied with structural lesions, which 
in themselves account for the night blindness ; as, for 
instance, opacities of the vitreous, lens, and cornea., 
myosis, and such-like affections, and simply confine our 
remarks to cases in which marked diminution in the 
acuteness of vision exists when the patient is removed 
from a bright light, and yet in which we can discover 
no lesions of the Retina or of the dioptric media to 
account for the phenomena. Instances of the kind 
are common in the tropics. 

In hemeralopia the patient is not only blind at 
night, but at all times if taken into a room dimly 
lighted; he can see comparatively well in bright moon¬ 
light, or in a well-lit room. Hemeralopia evidently 
therefore arises from a state of torpor or exhaustion of 
the retina, which, under these circumstances, requires 
a greater number of luminous rays to produce a sen¬ 
sible impression than in the healthy eye. 

Causes.—This conditfdh. of the retina may be brought 
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about by general anaemia and imperfect nutrition, or 
by intense excitation of the nervous structures, and 
consequent exhaustion; probably a combination of 
these causes is the most prolific source of hemeralopia. 

A patient, whether from bad food, impure air, or F rora bad 
disease, falls into a state of antumia, and if he be then f,,od “*d 
exposed to the intense glare of a tropical sun hemera- 8U “' B are ’ 
lopia is the result. It is unnecessary for me to cite 
instances to prove that such influences are a cause of 
night blindness, it being well known that sailors re¬ 
turning from a long voyage in the tropics, 14 a d predis¬ 
posed to scurvy from ship-diet, are not unfrequently 
affected witli hemeralopia; hut direct exposure to the or exposure 
glare of the sun lias hardly been recognised as a sole llU| “»un 
cause of night blindness. »ione, 

Thu Treatment of night blindness resolves itself. Treatment. 
therefore, into endeavours to restore the nutritive func¬ 
tions by suitable diet, and such means as iron and Tonies, 
strychnine, and, when required, by antiscorbutic remc- food, and 
dies, giving the eye rest at the sumo time. If these real ‘ 
objects are kept in view, 1 have never seen a case of 
hemeralopia that has failed to recover; provided, of 
course, that the patient has not been suffering from 
some incurable disease of the liver, kidneys, or other 
important organs of the body. In making this asser¬ 
tion, I restrict myself, in fact, to cases of hemeralopia 
in the limited sense above indicated, and not to cases 
in which the night blindness depends upon other and 
assignable causes. 

Snow Blindness would appear to arise from some- Swow- 
what the same causes as hemeralopia, the glare from Blinb- 
the snow causing over-excitation, and ultimately loss of W “ 8S ' 
sentient power m the retina. The affection, however, Retinal 
is only transient, and usually pg^ses away after the ‘‘ xbttU8tion - 
removal of the cause of the disease.* 

Dr. H. Cayley gives the following account of snow 
blindness. He writes :— 

“ As I was crossing the * Zoji La’ pass from Cashmir Dr. Caaley’* 
to Ladak early in May, Ihad the opportunity of seeing narrative, 
many cases of snow-blindness, and a brief description 
of the affection may be of interest. 

“ The day of crossing the pass, my party were on the 

* Kane’s “Arctic Exploration Dr. Hayes’ Keport of 
Sledge Journey, Appendix, p. 
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move for more than sixteen hours over fresh fallen 
show the whole way, and soon after mid-day I noticed 
some of the servants and baggage coolies stumbling 
along with their eyes covered and protected as much 
as possible, and all complaining of intense burning and 
throbbing in the eyeballs, headache, and dimness of 
sight. 1 recommended what I had heard from natives 
of the mountains, and had myself found to give great 
relief—viz., the application of a handful of snow on the 
eyes for a few minutes, till the burning was removed, 
and repealing this at intervals. After the march was 
over, and during the night, all those whose eyes were 
affected, consisting of nearly half the party, suffered 
most acutely from deep-seated pain in tho eyes and 
orbits, witli more or less complete loss of sight; and 
many of the coolies, who were all hill-men, and accus¬ 
tomed to the snow, were sitting out in the cold night 
air, groaning with pain, but finding their sufferings less 
than in the smoky huts. The next morning two of 
the servants, and about twenty-five coolies, were suf¬ 
fering in a greater or less degree from the following 
symptoms : almost complete loss of sight; they could 
just see their way about, hut some even were quite 
blind. The most intense intolerance of light; severe 
deep-seated pain and burning in the eyeballs and orbits, 
and generally had headache. The other symptoms 
were profuse lachrymation, injection of the conjunctiva, 
and swelling and puffiness of the lids, and contracted 
and inactive pupils. Acute ophthalmia, in fact, with 
the symptom of nervous irritation especially promi¬ 
nent. In some only one eye was affected, but generally 
both, though not always in the same degree. In some 
the affection commenced after the day’s march and 
exposure, were over, but I think only in those who 
went into the huts, and were exposed to the irritating 
smoke of fires of wood and animal dung. The treat¬ 
ment I employed, and which gave great relief, was 
warm fomentations, and a lotion of ecpial parts of 
tincture of opium and wa$Br dropped into the eyes, 
and keeping the eyes covered with a wet bandage. 
The drops caused smarting for a few minutes, followed 
by great relief.”* 


* Indian August 1st, 1868. 
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very forcibly the necessity of examining men employed 
as guards to railway trains, and in other similar situa¬ 
tions, as to their power of distinguishing the various 
colours : a man may l>e affected with Daltonism with¬ 
out knowing it, and, if so, he is of course quite unlit 
for an employment in which the recognition of coloured 
signals is all-important. The ability, however, to dis¬ 
cern colours, as I have above remarked, is impaired by 
various affections of the eye, for instance in some 
cases it" follows commencing atrophy of the optic 
nerve. colour to which such patients are most 

frequently insensitive is red, while blue is best pre¬ 
served : green appears yellow or grey ; rose and violet, 
bluish. The prognosis of the nerve a fleet ion is not 
modified by loss of colour perception. (Vide Am¬ 
blyopia.) 

Hemiopia, or IIat.f-vision, (p. 451).—The fibres of 
the optic tracts meet in the chiasma, those from the 
outer part of the right tract passing to the outer part 
of the right retina., and those from the inner part of 
the right tract supplying the inner half of the left 
retina; the left optic tract in like manner supplies the 
outer half of the left retina, and the inner hulf of the 
right retina. In consequence of this relation of the 
fibres of the optic tracts, mechanical causes, such as a 
clot of blood, or a tumour, interfering with the integrity 
of either optic tracts, may produce blindness confined 
to the inner half of one a rid the outer half of the other 
eye, while the remainder of both retinae may be 
healthy. The defect in the sight is clearly indicated 
and must be carefully mapped out by a close scrutiny 
of the visual field of botli eyes ; it is thus only that we 
can arrive at a correct diagnosis of the case. If the 
disease be confined to one side of the brain, the limita¬ 
tion of the field of vision is often clearly defined, and 
should the history of the case point to the formation 
of a clot as the cause of the affection, we need hardlv 
fear that the impairment of vision will extend; but 
the majority of these cases depend on tumours involv¬ 
ing the chiasma, in which case both tracts are gra¬ 
dually implicated, and tho patient’s sight hopelessly- 
destroyed. If the licmiopic contractions occur simul¬ 
taneously or at a short interval from each other, the 
corresponding Bides of the two retinas being affected, we 
may ascribe the dieedbe to one Toot of the optic nerye. 
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Homonymous or lateral liemiopia is, however, ex¬ 
ceptional. The temporal halves, and, in rare cases, 
the nasal or upper and lower halves of each mono¬ 
cular visual field, are blinded. Temporal hemiopia is 
to be explained by hindrances to conduction in tho 
optic fibres, which cross at the chiasma. We have no 
proof of the existence of other forms.* 

In these cases of destruction of the nerve-fibres, Retina 
occasioned by disease affecting the optic tracts or the 
brain, abnormal appearances tire not often observed in 
the retina ; it is this fact which' distinguisheS*heniiopia 
resulting from paralysis, from that impairment of 
vision in which half of the retina has been detached 
or entirely destroyed from an effusion of serum or 
blood behind it. 

Hemiopia sometimes appears as a transient affec¬ 
tion, depending upon functional derangement of the Functional 
retina. J)r. Wollaston’s case is an instance of trail- |len,l oina. 
sient hemiopia; he remarks—“I suddenly found, Cas0 ‘ 
after violent exercise two or three hours before, that 
1 could see but half the face of a man whom 1 met; 
and it was the same with respect to any other object 
I looked at. In attempting to read tho name John¬ 
son over a door. I saw only .... sou, tho commence¬ 
ment of the name was wholly obliterated to my view.” 

In this case the affection passed off in about a quarter 
of an hour. 

We ifteet with instances of this kind from time to 
time in practice; they generally come on with indi- Due to 
gestion or headache, and are of little or no conae- irri ' 

qnonce, but may cause tbe patient much unnecessary 
alarm. On examining the eye with the ophthalmo¬ 
scope no abnormal appearance can be discovered, the 
affection probably depending upon*temporary loss of 
power in the nerve-fibres, or nervous matter, supply? 
ing half the retina of either eye. In some instances 
of hemiopia there is a marked defect of colour percep¬ 
tion in the sound half of the visual fiefd. In one 
case of this kind vision was nearly restored, but on 
the blind side the colour sense remained defective. 

Treatment .—In that form of disease last described, Treatment. 
we must direct oar attention towards the removal of 

* 0. S tell wag vou Oarion, w Disease%of the Eye.” By Hockley 
and liooaa, Neyr York, 1868, p. 668. 
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the source of irritation, which is usually gastric; hut 
as I have before remarked, the affection is generally a 
very transient affair, and it will often he unnecessary 
to proscribe anything for it. In those far graver cases 
arising from actual destruction of tissue m the optic 
tracts, or nervous centres, we can seldom do much 
towards relieving the symptoms. We-shall generally 
have sufficient evidence of the nature of the lesion 
from various concomitant symptoms, depending upon 
the disease of the brain, aud it is to these our atten¬ 
tion should be directed rather than to the state of the 
retina. 

Scotoma (constant) signifies a form of partial blind¬ 
ness, in which only a portion of the retina is insensible 
to fight, and this part often appears as a black speck 
to the patient, particularly when he is engaged in 
reading or any similar work. In those cases the rays 
of light are not prevented from reaching the retina, 
hut they fall on certain parts of the fundus of the eye 
incapable of appreciating the stimulus of light, which 
hence appear as dark spots in the field of vision. 

One of the characteristic features of scotoma is, that 
the patient observes the dark spots to move exactly 
with his eyes, and not float about before them, in 
M-mrw vulitaniee; thus, for instance, it will appear to 
follow the eyes as these are cast along the lines of a 
hook in reading or writing, as it were covering a part 
of the line; in fact, we may generally detect the 
presence of a scotoma, by making the patient look 
through a small aperture at a sheet of white paper, 
upon which he will generally perceive a black spot 
projected, if a part of his retina is insensible to light. 
Scotomata vary much in form and figure, being de¬ 
scribed as discs, lidtes, stars, and so on. 

The position of -fee scotoma will very much influence 
its effect on the patient’s sights if at or near the 
yellow spot it will be most annoying, constantly inter¬ 
fering with 0 the perfection of vision. On the other 
hand, if the scotoma be eccentric, it may cause but 
little inconvenience, and hardly any at all in reading 
or writing; but, when looking at a distant object, the 
patient will probably notice a hazy or misty appearance 
over a portioii of the field of vision. „ 

Scotoma may arise ^rom congenital defect, a portion 
of the retina being imperfect or wanting; but these 
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dark spots are far more commonly tlxe result of intlam- congenital 
mation of tlie retina and choroid. lu this ease the defect, 
ophthalmoscope may reveal to us the nature of the 
disease; it may be that a spot of atrophied retiua, or 
one infiltrated with choroidal pigment, will thus be Retinitis, 
seen, and account satisfactorily for the symptoms of 
which the patient complains. 

In other cases scotoma, may be induced by paralysis 
of some of the fibres of the optic nerve or tracts, or do- Disense of 
struct, inn of a very limited portion of the brain; in | ) 1 * e b "®fj VO 
which ease, although the portion of retina supplied by 
these fibres will be absolutely insensible to light, still 
we may bo unable to perceive any alteration in the 
fundus of the eye by means of the ophthalmoscope. 

Iu cases of this description, the scotoma generally 
comes on suddenly, and the affected portion of the 
retiua if not absolutely insensible to light, may be 
incapable of appreciating colours (sec page 12.i) : in 
fact, it often happens that a certain portion of the 
retina may be affected with colour blindness, iu the 
first instance, and subsequently become dead to the 
stimulus of light without our being able to defect any¬ 
thing wrong with the eye by means of the ophthalmo¬ 
scopy 

.Should a scotoma have been observed by the patient Prognosis 
for some considerable time, it is seldom that the black ,J ‘«> 111 oW 
spot subsequently disappears, whether it arises from 
an affection of the brain or retina, especially if symptoms 
of commencing atrophy of the disc are present. But 
if the spot has only recently appeared the ease will 
not be so hopeless, and our prognosis and treatment 
will be very much guided by the aid which the ophthal¬ 
moscope affords us. A central scotoma is always more 
serious than one, though it may he di large size, in the 
periphery of the retina. If no nnybid changes are 
detected in the eye, probably the disease depends on or if at - 
Botne affection of the nerve; or we may suppose that a ^rucum** 
limited portion only of the optic tract is iuvMved; and changes, 
in these cases we may hope for some improvement. 1 
need hardly say that no such favourable prognosis can 
be formed in a case of partial atrophy of the retina, or 
where its nervous structure lias been invaded by pig¬ 
mentary formations from the choroid, (yn the other 
hand, absence of atrophic symptoms in the optic nerve 
or retina does not exclude an unfavourable result. 
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Blow! dots are sometimes a 'fenuse of scotoma, and 
may be detected with the ophthalmoscope; as they 
are absorbed, the part gradually recovers its functions. 
The same remark applies to limited serous cffusionB 
behind the retina, provided the nervous tissue does not 
appear to he atrophied, having lost its transparency 
over the Heat of eftusion. 

DISEASES OF THE ELASTIC LAMINA OF THE CHOROID. 

The Elastic Lamina is an homogeneous membrane, 
separated from the sclerotic by the vascular network 
of the choroid and ciliary processes, and internally it 
is lined by a layer of epithelial cells, which in the oye 
of the native of India are full of black pigment, so 
that the structures behind these pigment-cells cannot 
well be seen till they have been removed. Yet we 
frequently see the vessels of the choroid looking as if 
injected with vermilion, and placed on a black back¬ 
ground. Under these circumstances, therefore, tlio 
hexagonal cells of the elastic lamina must have been 
destroyed, or in some way removed. 

It is possible that, from congestion of the vessels, 
the epithelial cells may be pushed on one side, so as 
to expose the vascular network of the choroid behind 
them ; but although it be admitted that these cells are 
elastic, and capable of separation from one another, 
still, I believe that in the eye of a native the vessels of 
the choroid are seldom thus brought into view, unless 
the cells are destroyed. It is by no means an uncom¬ 
mon thing to meet with instances in which the epi¬ 
thelium has been thus completely broken up, patches 
only of it being left scattered over the surface of the 
lamina. a 

Absence of Evitjielium. —These pigment-cells may 
be destroyed and the patient's vision remain but 
slightly impaired. No doubt the epithelium is placed 
there for sTnne important purpose, though I am not 
aware of what its precise functions may be; but this 
much is certain, that the pigmented epithelium must 
absorb a number of the rays of light which enter the 
eye; and in a tropical climate, where the glare of the 
sun is excessive, they would perhaps be a protection 
to the retina. 

M. Bravais observes that correct vision can only 
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exist with clear imageaon the retina; hut that images Views of M. 
formed by direct rays may retain their clearness even Cr, * v “ m - 
when reflected, if every reflected ray re-crosses the 
retina exactly where it has already traversed it. This 
condition is fulfilled wherever the reflecting surface is 
in contact with the sensitive screen. Every ray of 
light, according to this authority, which has traversed 
one of the cones or rods of the columnar layer of the 
retina being stopped and reflected by the choroid can 
only return by again permeating the same sensitive 
structure, thus increasing the impression without 
diminishing the clearness of the image. Thus in the 
normal eye the hexagonal cells lying behind the rods 
of Jacob, reflect hack the light in a manner which may 
seem to render it useful. The confusion of vision of 
old people in whom the hexagonal cells are often 
destroyed, and also in albinos, may thus be accounted 
for.* But I have certainly seen instances in which 
the hexagonal cells alone have been almost com¬ 
pletely destroyed, and yet the patient’s vision has been 
remarkably good. It must not be supposed that the Loa » of 
cases just referred to, of removal or distension of the with'otiler 
epithelium of the elastic lamina without impairment disease, 
of vision, are of common occurrence ; they are, indeed, 
quite exceptional; for although this alteration does 
not appear directly to affect the functions of the 
retina, yet in the majority of instances it is the result 
of some pre-existing disease, which has also produced 
defective sight. 

Colloid Disease. —A very peculiar disease of this Colloid 
membrane has been described as colloid degeneration 
of the elastic lamina. The tissue becomes thickened 
in certain spots, small wart-like projections forming 
on its inner surface, which may be sufficiently nume¬ 
rous to render the elastic lamina rfiugh and uneven, 
and cause absorption of the hexagonal epithelium. 

These changes are rarely met with except in very old Confined to 
people, a few instances only having been recorded in u p “ 01 ’ 15 
which younger persons have suffered from tlie disease; 
and as old people are apt to suppose the dimness of 
vision which they experience to be simply the result 
of advancing years, they do not think it necessary to 
consult a surgeon on the subject, more especially as 

* “Dobell’s Eeport an Progress of Medicine for 1870 ’’ p. 13. 

F P 
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tho affection occasions them mo pain. Colloid dege¬ 
neration, therefore, seldom comes nnder our notice 
until a late period; but even if this were not the case, 
it would be out of our power to trace with the ophthal¬ 
moscope the changes taking place in the elastic lamina 
in its early stages, among dark-skinned vaces; so soon, 
however, as the disease has advanced a little, we might 
possibly recognise the uneven condition of the elastic 
lamina. 

In the last stage of this affection, tho projections on 
the elastic lamina become calcified, and ultimately 
earthy matter is deposited in them, so that they 
effervesce on the application of a strong acid, and 
when cut, the edge of the knife grates against them 
in an unmista.beuble manner. As these changes ad¬ 
vance, the lamina of course becomes opaque, and the 
vessels of the choroid, which in the early stages of 
the disease were exposed by the destruction of the 
hexagonal cells, gradually become indistinct, and are 
ultimately entirely hidden from view. Earthy matter 
is deposited in the walls of the vessels, as well as in 
the elastic lamina, so that atrophy of the choroid 
ensues. 


DISEASES OE THE OPTIC NERVE. 

Venous Congestion of the vessels of the papilla. 
This condition of the vessels of the papilla is often 
well marked in certain affections of the heart (disease 
of the aortic valves); it also arises from other causes 
which interfere with tho circulation, as, for instance, 
tumours situated at the base of the brain. Under 
these circumstances wo notice a marked pulsation of 
tho central vein of the retina, which is generally tor¬ 
tuous and much engorged, and the papilla presents a 
deep venous tint. < Long-continued liyperramia of this 
kiud, by interfering with the nutrition of the norvous 
matter of the papilla, may lead to fatty degeneration 
and atrophy, as already described in the case of similar 
affections of the retina. The hyperaunia, on the other 
hand, may be of a transient nature, depending on 
sympathetic irritation, or some such cause, and may 
pass away without inflicting ajjff injury on the nervous 
tissue of the optic disc. V % • 

Probably the most frequent cashes of venous hyper- 
unnia of the papilla ^re the vafsgjtB affections of tho 
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eye which induce increased intra-ocular tension, and congestion 
thereby abnormal pressure upon the veins in their from intrn- 
exit frpm the eye; as, for instance, glaucoma. The tension, 
venous hypersoinia in these instances, as in most 
other cases, being due to mechanical causes, it is to 
these we must turn our attention with a view to their 
correction or removal; in some instances, it may be. Treatment, 
by controlling the action of the heart by appropriate 
means, and in others by relieving the tension of the 
eye by iridectomy, we shall effect our object. 

Hyper,emia or the Optic Papilla.* —Th^ state of Cavim.ahv 
the vessels of the optic nerve is often an index of Hvpkr- 
the condition of the cerebral circulation in conse- 
quence of their intra-cranial origin; but they may 
be only slightly congested, or, on the other hand, 
white atrophy may have commenced, without our 
being able to appreciate these changes, in conse- Difficult to 
quence of our having no absolute standard of health appreciate, 
with which to compare the appearances presented, 
and so to estimate the amount of disorder which is 
present in the circulation of the papilla at any par¬ 
ticular period. We may, however, rest assured that, 
so long as the patient lias no symptoms of cerebral 
disease, haziness of vision, or other defects of sight— iinimnor 
in fact, as long as his eyes are emmetropic and his unit if 
brain free of all suspicion of disease, any supposed v, “.»" 
changes we observe in the papilla are of small inipor- p 
tance. On the other hand, if defect of sight is com¬ 
plained of, and we can discover no fault in the accom¬ 
modation of the eye, or in the dioptric media, but the 
optic papilla appears to be congested, or paler than 
usual, we shall have to inquire carefully into the con- otherwise 
comitant circumstances of the case, and the alteration examim* 
in the state of the papilla will probably give us a carufuil y- 
valuable clue as to the cause of ifce imperfection of 
vision. We should further compare the state of one 
eye with that of the other; differences in this respect 
may materially assist us in forming a diagnosis.f- 

Symjitoma. —In cases of well-marked hy f penumia of 
the vessels of the optic papilla, the disc assumes a oflx 
deep rose colour, and its circumference is no longer roae colour. 


* “Alterations du Nerf Optique,’ - par X. Galeznwski, p. 54. 
t “On the Use of tj^.Ophthalmoscope in Discuses of tiro 
Xervoua System.'’ BggP. 0. Allbutt, M.D., London, ls71, p. 17 

y v 2 
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clearly defined as in health, the vessels of the retina 
being more or less congested; in fact, we may be able 
to discern nothing of the papilla beyond its «entre, 
the rest of the fundus of the eye being of a uniform 
scarlet or brick-red colour. In some instances of 
capillary hyperasmia, one or more of the vessels of the 
disc give way, and minute spots of ecchymosis are 
then observed over the surface of the congested 
papilla. 

A patient suffering from capillary hyperaemia of 
the papijja usually complains of a sense of weight 
and weariness in the eyes; this feeling is increased 
after work. He generally also suffers from head¬ 
aches, especially if he overexerts his sight; and at 
these times he notices flashes of light, and bright 
balls or sparks of fire before bis eyes. If tbe disease 
is allowed to advance unchecked, tbe functions of the 
eye become more impaired; tlie patient can no longer 
see to read small type, and ultimately atrophy may 
occur, and the sight be hopelessly destroyed. So 
severe a termination as this, however, is not likely to 
follow, unless the congestion is absolute and long 
continued, and probably depending upon some affec¬ 
tion of tbe brain or its membranes. 

Cannes .—In many cases tbe hyperasmia may be 
functional, and due to causes of a sympathetic 
nature; and the congestion of the vessels of tbe 
papilla may be overcome by attacking the remote 
cause of the disease, whether it exists in the ali¬ 
mentary canal or other part of the body. I need 
hardly remark that engorgement of the vessels of the 
optic nerve, serous affusion into its substance, and in 
fact hyperaemia of the structures involved, may exist 
and lead to loss of sight, without any inflammation 
having occurred in tbe parts concerned. 

Among the more direct but temporary causes of 
hyperaemia of the papilla, I may mention alcohol and 
quinine ;* l^oth of these substances, if used in excess, 
produce a very marked degree of hyperaemia of the 
papilla, and if swallowed in too large and too frequent 
doses, may actually induce serious changes in the 

* Case in poiat, reported by Dr. P. Franks: “Army Medical 
Department, Statistical Sanitary and Medical Report for I860,” 
p. 417. - - 



IIYPERiEMIA OF THE OPTIC PAPILLA. 


437 


nervous substance of the part: in the majority of 
cases these changes take place slowly : loss of sight, 
and the other symptoms above described, creep on 
gradually, and warn the patient and the surgeon of 
the impending danger; and if the cause of the hy- 
percemia is then removed, the papilla usually regains 
its normal functions and the sight is restored. 

In these and similar affections in which the entire 
circulation of the brain is disturbed, both papillae are 
involved; in fact we seldom meet with unilateral 
hypcrmmia of the papilla unless tlje cause o£ the con¬ 
gestion is intra-ocular. In some rare cases of orbital 
tumours, embolism of the central vessels of the retina, 
and the like, the circulation in one eye only may be 
impaired ; but these are exceptions to the rule that 
unilateral affections of the papilla are due to intra¬ 
ocular causes. Such causes we find in glaucoma, 
irido-choroiditis, choroido-retinitis, inflammation of 
the retina, and so on; but in all these instances wo 
shall have other indications of the presence or pre¬ 
existence of these affections, and unequivocal evi¬ 
dence as to the cause of the alterations m the circu¬ 
lation of the papilla. 

It is not an uncommon thing to meet with people 
in India, suffering from headaches induced by over¬ 
exposure to the sun; the papilla will often be found 
intensely congested under these circumstances, the 
capillaries of^jfche retina being somewhat hypersemic 
also. The glare of the tropical sun appears to over¬ 
stimulate the retina, and it becomes congested and 
swollen; if the exciting cause continues in operation, 
the irritation is propagated to the brain, and headache 
and irritative fever ensue. It seems to me that irri¬ 
tation, under these circumstance^ commences in the 
retina, because I have frequently found in my own 
case, that a pair of coloured glasses has saved me 
when exposed to a tropical sun, from the distress pro¬ 
duced by the glare, and subsequent headache, which 
one so frequently experiences unless the eyes are thus 
guarded. There can be little doubt as to the necessity 
of protecting one’s head from the rays of the sun, but 
it is almost as important to shade the eyes from its 
glare. Nature appears to some extent to have made 
a provision of the kind for the natives; the colouring 
matter* contained in the pigment cells of the iris, 
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choroid, and cells of the elastic lamina, absorbing the 
excess of light which enters the eye. 

The Treatment of capillary hypernemia of the optic 
nerve mast depend entirely upon the cause of the 
congestion. I have endeavoured to describe the prin¬ 
cipal circumstances which give rise to this affection of 
the papilla, and it would entail a repetition of much 
that has been said, were I to attempt to discuss the 
treatment appropriate to each class of cases. Pro¬ 
vided we -oan arrive at a definite conclusion as to the 
cause of Rie disensg, we must then direct our treat¬ 
ment mainly upon general principles, adopting in 
certain instances such special measures as have been 
indicated in the foregoing pages, and which the par¬ 
ticular circumstances of the case may seem to require. 
Among these I cannot but hope that a more syste¬ 
matic use of the electro-magnetic current may yet 
prove to be a valuable method of controlling the 
capillary circulation in this situation. 

Anaemia of the Jh’sc and Retina .—This condition of 
the optic nerve, as Dr. Allbutt justly remarks, is gene¬ 
rally accompanied with anaemia of the retina and 
choroid, so that the anaunic eye lights up badly; 
while in atrophy of the disc the choroid may he of 
healthy brightness. In anaimia as a rule the disc 
appears soft if not oedematous, however sm^l the 
amount of blood flowing through the vessels we can 
distinguish the arteries from the ♦eins, “ which 
distinction in atrophy is most commonly lost.”* In 
anaemia the symptoms complained of by the patient, 
his appearance and so on, lead us in addition to the 
state of the disc, as observed with the ophthalmoscope, 
to diagnose the nature of the disease from which he is 
Buffering: and to ,prescribe treatment necessary for 
his recovery. 

Apoplexy of the Optic Nerve is seldom met with 
unless the retina is also implicated, and in many of 
these cases the origin of the affection is in the brain, 
or else in the heart. We also meet with apoplexy of 
the retina and optic disc, in various forms of disease 
entailing changes in the constituents of the blood—as 
for instance in.Bright’s disease, and from the effects of 

* Dr. C. T. Allbutt, “ On the Use of the Ophth»lii%cifco{fe,” p. 51. 
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malaria; but in these cases the pathological changes in Bright's 
in the retina are peculiar, and have been already r r 
described (p. 402). We shall observe the characteristic ^’aTes. * 18 
patches of fatty degeneration in the fundus in addition 
to the htemorrhagic spots. In other cases, of which 
the following is an instance, it is most difficult to 
assign a cause for the extravasation of blood:— 

Case* —JJrohino, aged twenty-five. This woman's cw 
sight was perfectly good up to within twenty days of 
her coming under,observation, when, on arising in the 
morning, she felt heaviness of the head ^D(l slight 
pain in the temple and forehead, which has continued ; 
her sight, from the commencement of this attack, has 
been growiug dim. She has never had syphilis; her 
general health is good, and the menstrual functions No obvious 
regular. cauw. 

At present the patient can only distinguish light 
from darkness; the tension and external uppearance 
of the eyes are healthy; she has no disease of the 
heart. With the ophthalmoscope both eyes present 
much the same appearance: the arteries of the retina 
are contracted, its veins much distended, and the 
optic papilla almost completely covered with clots of 
blood. 

Five days after admission the blood was gradually Quiet 
becoming absorbed, and in fifteen days no evidence of recovery, 
it edited. With the absorption of the clots the 
patient’s sight returned, and she left the hospital 
within three weeks ; she could then count Ho. II. dots 
at ordinary distance. 

In the majority *of instances of apoplexy of the 
papilla, as already stated, we shall have evidence of p, ua ) ly 
disease either of the kidneys, liver, or some of the depends on 
secreting organs, affecting the ecjpinposition of the dis ' 
blood; or else of organic disease of the heart or brain. 80: 

In the case of heart affections the stethoscope will be Orofthe 
our guide ; and in diseases of tlie brain, in addition to hearth 
the general derangement of the system accompanying 
lesions of this organ, we shall commonly find that the 
hajmorrhage has occurred suddenly, and in both eyes, 
and that the effused " blood is confined to the optic 
disc or its immediate neighbourhood. Successive rup¬ 
tures of the vessels are likely to occur # in these cases, 
from the pj$Jhswtent and increasing obstruction to the Then 
circulation Of blood through the retinal vessels. persistent. 
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In extensive haemorrhage from the vessels of the 
retina, our diagnosis may be embarrassed by the 
effused blood having found its way into the vitreous 
and so preventing ns from observing the changes 
going on in the fundus of the eye. In such instances 
we shall have too much reason to expect that detach¬ 
ment of the retina, to a greater or less extent, has also 
taken place. In less severe haemorrhage our opinion 
of the case will be much influenced by the position of 
the effused blood : if at or near the macula lutea, the 
' sight wilL-iji all probability be considerably affected* 
whereas haemorrhage confined the optic papilla 
may occur, and the blood become absorbed, without 
being followed by any bad effects. In forming a 
prognosis we must carefully consider all the bearings 
of the case, and the concomitant symptoms: if they 
should lead us to the opinion that irrecoverable lesion 
of the heart, brain, or kidneys is the cause of haemor¬ 
rhage, we can hardly expect amelioration of the symp¬ 
toms as regards the organ of vision, or if amendment 
does take place that it will amount to more than 
temporary improvement. 

Infeammatton of the Optic Nerve.—Optic Neu¬ 
ritis. -The phenomena of optic neuritis vary with the 
origin and progress of the disease. For instance, if 
the inflammation of the nerve should depend^hpon 
irritation set up in the chiasma (descending neuritis), 
by the pressure of a tumour growing from the base of 
the brain, we should expect to meet with symptoms 
pointing to disease of the brain in addition to those 
characteristic of optic neuritis: but on the other hand, 
if the inflammation is confined to the optic nerve, no 
marked symptoms r^ferrible to the brain will be pre¬ 
sent. Lastly, optic* neuritis occurring as a compli¬ 
cation of choroido-retinitis (ascending neuritis), will be 
characterized by appearances in those structures such 
as I have already described. In instances of this de¬ 
scription one eye only may be involved, whereas in 
brain affections the neuritis, as a general rule, will be 
present in both papillae. But it matters not if the 
neuritis is an ascending or descending one, the changes 
that take place in the optic diso and nerves are the 
same,—neo-plastic formations occur in, and around, 
the walls of the vessels, and the sheath and. nenru 



OPTIC NEURITIS. 


441 


lemma of the nerve; from these combined Pauses, the 
nutrition of the nerve elements are impeded, and run 
a very great risk of being destroyed, hence atrophy of 
the optic disc is a common result of neglected neuritis 
of the optic nerve. 

Symptoms .—In optic neuritis the symptoms com¬ 
plained of usually come on suddenly ; a man may have sudden 
had perfect sight in the affected eye, and in twelve or failure of 
thirty-six hours his vision becomes dim, and in a few 8lght ’ 
days sight may be hopelessly destroyed. During this . 
period, and subsequently, the patient ofteirfcomplaius 
of flashes of light artS sparks of fire before his eyes, 08 ° 
and frequently suffers severe pain in the head and p aiu> 
some intolerance of light. The eye looks healthy, and 
the conjunctiva and sclerotic are normal, the pupil is p U piia 
usually somewhat dilated, and responds but slowly, if diluted, 
at all, to the stimulus of light. In other cases of a 
more obscure nature, especially if depending on 
malaria, or blood poisoning, the neuritis runs a very 
insidious course, gradual loss of sight being the only 
symptom complained of: cases of this description 
have probably been the cause of amaurosis, described as 
atrophy of the disc, arising from excessive tobacco 
smoking. 

OpldUahnoscniric Appearances. —On examining the 
eye w|jjh the ophthalmoscope during the early stages of 
neuritis, the optic papilla appears to be larger than in Vnpiiia 
health, and in place of being concave, is distinctly 8woUen - 
convex! being swollen and cedematous from the 
effusion of serum that has taken place into it. In 
addition to this enlarged and convex state of the 
papilla, the disc can no longer be clearly defined; the 
infiltration structure throws a veil over the disc, par¬ 
ticularly at its circumference, whiqji presents an ap- Margin 
pearance as if covered over with a thin layer of woolly, 
cotton wool. This hazy state of the papilla extends 
only a short distance beyond its margin. (Vide Fig. 1, 

Plate YI.) The retinal vessels may be traced from 
their periphery towards the inflamed papilla, but on 
reaching the swollen disc they are lost in its sub¬ 
stance, and cannot therefore be followed up to their 
exit from the eye, The retinal veinB are engorged Veins en- 
and the arteries contracted, and often hardly reoognis- 
able; these changes being due to the pressure exerted contracted, 
on the teasels by the swollen Condition of the optic 
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nerve, threnigh which they have to pass in entering 
and leaving the eye. 

In some instances of optic neuritis (descending 
neuritis), depending on a tumour compressing the 
vessels at the base of the brain, the smaller vessels of 
the papilla become so deeply engorged, that they can 
be distinctly seen in the substance of the woolly-like 
papilla, radiating from the centre towards the circum¬ 
ference of the disc. 1 have seen this appearance well 
marked in cases of insolation. • 

•*’ Extra vocation of blood from the distended vessels of 
the papilla is by no means an unflpmmon complication 
of optic neuritis. 

The above are the symptoms generally present in 
cases of optic neuritis; but it must be distinctly under¬ 
stood that the impairment of vision does not always 
correspond with tho apparent alterations noticed in the 
disc, and on the other hand the sight may remain 
good, although with the ophthalmoscope well marked 
symptoms of optic neuritis are present. Cases of this 
latter kind, as Dr. Ifughlings Jackson has remarked, 
seldom come under the care of the surgeon, but rather 
of the physician, in his treatment of cerebral affections. 

We occasionally meet with cases of optic neuritis 
following constitutional-diseases, especially malarious 
fevers, in which, with gradual cloudiness of the field of 
vision lasting for a few days, followed by total loss of 
sight, the optic disc is apparently only slightly affected: 
it is hazy from oedema, but the cloud seems a very line 
one. In these cases the pupil is widely dilated, probably 
from irritation of the fibres of the sympathetic, and in 
several cases that have come under my observation 
the patient has evidently been under the influence 
of malarial poisotp the neuritis clearing away under 
the influence of quinine.* 

Mr. Jonathan Hutchinson has drawn special atten¬ 
tion to the fact that patients labouring under the 
influence of lead poisoning, occasionally suffer from 
optic neuritis. He remarks that, “ Amongst the peculiar 
ophthalmoscopic features of plumbic neuritis we may 
mention (n) the small amount of lymph usually pre¬ 
sent; (b) the absence of colour in the lymph; (c) the 
absence (not invariable) of extravasation of blood; and 


* In<tlan*Medical Gazette, 1870, 
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(d) the early and great diminution in size of the arteria 
and vena centralis. The choroid does not appear to 
be in the least implicated.” These cases of plumbic 
neuritis would appear generally to lead to complete 
blindness.* 

Iu another class of cases the optic neuritis com¬ 
mences with hyperannia of the disc and retina, 
followed by partial haziness of the disc, extending 
some little distance over the retina, and in this hazy 
portion of the disc and retina minute extravasations of 
blood will be seen, with fine grey striae.”'"The dis5,"bi 
rather the outer pasfcof it, as a general rule, becomes 
pale and atrophied.the inner half retaining its normal 
appearance. 

in these cases the appreciation of colours is always 
more or less impaired; the disease usually advances 
slowly, and sight is seldom destroyed. 

Cause*. —The causes of optic neuritis are numerous; 
among them may be mentioned tumours of various 
kinds, or inflammatory products pressing upon and 
interfering with the circulation of blood in the optic 
nerve or tracts. Those obstructions, by mechanically 
inducing congestion of the vessels (veins) of the papilla, 
bring about serous effusion and optic neuritis. From 
experiments made by Dr. Schmidt, of Berlin, it ap¬ 
pears that fluid can be injected from the arachnoid 
cavity between the inner and outer sheath of the optic 
nerve, and so to the lamina cribrosa, so that a direct 
communication exists, according to this author, be¬ 
tween the arachnoid cavity and the network of the 
lamina cribrosa by which pressure of fluid may be con¬ 
veyed, and in consequence the head of the nerve suffer 
strangulation, while the rest of the nerve trunk may be 
unaffected. An affection of the papilla of the nature 
above described may in fact be produced by “ coarse” 
disease of almost any part of the cerebrum or cerebel¬ 
lum ; it has been observed in meningitis and arachnitis, 
also complicating various forms of malarious fever, 
lead-poisoning, syphilis, and in cases of insolation, and 
over-exposure to the glare of a tropical sun. Lastly, 
it not unfrequently occurs in cases of retinitis and 
choroido -retinitis. 

Prognosis .—The prognosis in cases of. inflammation 
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Prognosis of the optic nerve is on the whole unsatisfactory, espe- 
unsHtisfac- dally if we have reason to suppose that the disease is 
ry ' complicated with some affection of the brain. Galezow- 

ski states that as many as twenty cases in one hun¬ 
dred recover, but my experience leads me to form a less 
favourable idea of the results of the disease than this, 
unless among the class of cases depending on mala¬ 
rious and syphilitic poisoning: in the former, we see 
many patients suffering from extensive optic neuritis, 
who nevertheless perfectly recover their sight. Ex¬ 
cluding instances of this description, and those traceable 
to syphilis, my opinion leads me to form an unfa- 
Ofl.cn ter- vourablc prognosis, for the majority of instances of optic 

atro^lT ' n neuritis terminate in atrophy of the papilla: the 
strop..} woolly appearance of the disc gradually clears away, 
but it is left with a jagged irregular circumference, 
generally with patches of black pigment adhering to it 
(Fig. 2, Plate VI.); and the papilla itself becomes 
white and flat, though it seldom has the pearly white¬ 
ness of primary or progressive atrophy. The central 
arteries and veins of the retina are much contracted, 
and in many cases dwindle away to fine streaks, ex¬ 
tending only a short distance beyond the circum¬ 
ference of the disc. After death, the papilla and optic 
nerve have been found extensively degenerated, and, 
in some cases, in a fluid or pulpy state ; this condition 
seldom passes beyond the chiasm a.* 

Treatment Treatment. —The treatment of optic neuritis, if aris¬ 

ing from syphilis, resolves itself into the ordinary specific 
and general treatment of that disease ; the mercurial 
vapour bath, cod-liver oil, iodide of iron, and so on. 
In certain cases depending on malarious influences, 
quinine in moderate doses, or arsenic and iron with 
strychnine, will b$ required. Rest and counter-irri¬ 
tation are always useful in cases of neuritis. I fear, 
however, that in many instances that come under our 
care, we shall fail to stop the progress of the disease, 
and that in' spite of all our efforts atrophy of the pa¬ 
pilla will result. 

Cask. Case. —The following history affords a good illus¬ 

tration of that variety of the disease to which I have 
referred, as occurring in the subjects of malarious 
poisoning:— t 


• “ Augeuheilkunde,” Von K. Stellwag von Carion,^>. 263. 
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Thako, aged thirteen, a resident of Chandernagore, 
was admitted into the Calcutta Ophthalmic Hos¬ 
pital January 24th. On November Dth she was at¬ 
tacked with quotidian intermittent fever, to which she 
had been subject for some years past, as well as to 
enlargement of the spleen. The ague continued for a 
week, and then disappeared under the influence of 
such simple remedies as she had been accustomed to 
employ under similar circumstances. Immediately 
after the fever had left her, numbness and inability to 
move the right arm and leg came on: the left leg 
on the following day was affected in the same way, so 
that she entirely lost the use of the lower extremities, 
without the existence of tingling pain or other ab¬ 
normal sensations in tho limbs to mark the advent or 
progress of tho disease. As the paralysis increased 
she experienced advancing dimness of vision. The 
patient has never suffered from either hysterical or 
other fits. There is no evidence of her having been 
affected by inherited or acquired syphilis. She has 
never been salivated. 

At the time of her admission into Hospital, on 
January 24th, she had completely lost voluntary 
power over the lower extremities and the right arm. 
The sensation in these limbs, though blunted, was not 
destroyed; marked reflex action existed in the legs; tho 
muscles of the affected limbs were flaccid, and hung 
down precisely as though they had belonged to a dead 
body. The patient possessed feeble though decided 
voluntary power over the left arm. Her pupils were 
dilated and inBensiblo to light, and she was almost 
completely blind, being only able to recognise the ex¬ 
istence of a bright light held before her face in a dark 
room. ji 

On examining the eyes with the ophthalmoscope we 
found the optic papilla swollen and hazy (woolly); 
evidently a considerable amount of serous effusion had 
taken place into its nervous structure, and also into 
that of the retina immediately surrounding the papilla; 
but with the exception of this oedematous state of the 
parts, the fundus of each eye was perfectly healthy. 
There was an entire absence of all other symptoms of 
optic neuritis or inflammation of th« retina. Her 
voice and mental faculties were unimpaired. There 
was no paralysis of the muscles of the face, of respi- 
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ration, or, in fact, of any part of the body, with the 
exception of those above indicated, nor was there evi¬ 
dence of disease of the heart or kidneys; the spleen was 
enlarged; the catamenia had appeared, ana, though 
scanty, were regular. 

The patient was ordered a generous dietary, and a 
mixture containing strychnine, arsenic, and iodide of 
potassium. She continued this treatment throughout 
her stay in Hospital. 

A week after admission some improvement had 
taken plunge in her condition, and, without going into 
details, it may be mentioned that she gradually 
regained the nse of her limbs, her eyesight was 
restored, and she left the Hospital absolutely cured. 
Within five weeks of her admission she was able to 
run about tlie ward, and count No. 1 dots at ordinary 
distances; the haziness of the optic papilla had en¬ 
tirely cleared away, and the fundus of the eye was 
perfectly healthy. 

Remark *.—This is an example of a class of cases by 
no means of uncommon occurrence among the natives 
of India, and depending apparently upon miasmatic 
influences affecting alterations in the blood, and 
thereby inducing local hyperaimia and serous effu¬ 
sion into various organs. I repeatedly meet with 
cases of impaired vision arising from this cause, the 
hyperaimia being confined to the retina; its nervous 
structure becomes hazy and infiltrated with serum, 
and in some instances is detached from the choroid. 
Tlie Complete paralysis of the lower extremities and 
of tlie right arm, the left being unaffected, pointed to 
the existence of that rather anomalous group ol' symp¬ 
toms described by Dr. Todd as hysterical paralysis, 
hut the state of tlie eyes cleared up any doubt on this 
point. The symptoms presented by our patient at 
the time of her admission into Hospital pointed to 
serous effusion into the optic tlialami and corpora 
striata similar to that noticed in the optic papilla, the 
pressure thus caused on these important nervous 
centres interfering with the volition of the patient 
over the affected limbs. The reflex action was only 
elightly impaired, and the patient had complete con¬ 
trol over the bladder; the functions of respiration 
and deglutition were perfect, so that, as far as the 
trunk was concerned, t she simply suffered frojn ina- 



ATROPHY OF THE OPTIC PAPILLA. 


447 


bility to move some of her limbs, the centres of 
volition, but not the will, evidently being affected. 

The patient, however, was absolutely blind; the 
pupils were widely dilated, the functions of the retina 
being destroyed for the time being. The ophthalmo- The ophthal- 
scope showed the cause of the loss of visidh by reveal- moseope »n 
ing to us the existence of extensive serous effusion diagnosis, 
into the optic papilla and nervous matter of the retina 
immediately surrounding it, but there was no evidence 
whatever of hyperaction in the part; the circulation 
through the central artery and vein of the uptina was 
unaffected; there was no haemorrhage or indication of 
structure change in the part; so that one was able to 
form a favourable prognosis, not only as regards the 
recovery of vision, but also of the paralysis —the con¬ 
dition of the optic papilla, and the history of the case, 
leading us to conclude that the loss of voluntary 
power over the affected limbs must depend upon a 
similar cause to that which induced the loss of power 
in the retina, and hence to arrive at the conclusion 
above indicated as to the seat of the effusion in the brain. 

Atrophy op the Optic Papilla. —Cases of atrophy atbopuv 
of the papilla mar, for the sake of description, bo con- o* thk 
veniently divided into two classes—First, those in l '^ TlhhA - 
which tho degeneration follows some inflammatory or 
other disease of the eye or optic nerve, and which 
may be called Consecutive Atrophy; and secondly, 
those in which the disease appears to be a primary 
affection—a degeneration beginning from within, not 
preceded by any active stage, and which may there¬ 
fore be distinguished as Primary or Progressive 
Atrophy ; in practice we shall meet with these forms 
of atrophy, often running one into the other. 

1. Consecutive Atrophy .—This Aay follow various j consecu- 
aflections of the eye, optic nerve, or brain; most of ti’voatrophy, 
these we have already considered. 

h, In the course of my remarks on opti$ neuritis, I After , 
observed that when atrophy of the papilla is a result neuritis, 
of inflammation of the nerve, that the circumference 
of the papilla becomes i rreg ular, and is often marked 
with paficESs'bT black pigment; that the disc itself 
assumes a white colour, and that the central artery 
and vein of the retina are usually very’contracted in 
size: tbp vein may however be collated and tortuous. 
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Atrophy of the papilla resulting from pigmentary 
degeneration of the retina, or from affections of the 
retina due to syphilis, irido-choroiditis, and like affec¬ 
tions, can with ease be diagnosed from atrophy such 
as that above described, for in addition to the appear¬ 
ances presented by atrophy of the disc, we shall have 
those indicating the nature of the affection, which has 
led to the degenerative changes in the optic nerve. 

Lastly, the atrophy which is noticed in cases of 
glaucoma, and posterior staphyloma, is generally 
marked bgf the cupped appearance of the disc, and an 
engorged state of the central vein of the retina. 

2. Primary Atrophy.— But there is another form of 
atrophy of the papdla which we frequently meet with, 
and which is too often characteristic of affections pro¬ 
ducing intracranial irritation, “Progressive atrophy 
of the papilla,”* as it has been called. This form of 
atrophy may come on without head symptoms, but 
gradual loss of sight (amaurosis) occurs without any 
apparent cause. The patient may not suffer from 
pain or other head symptoms, but generally from 
hashes of light and sparks of fire before his eyes; the 
pupil is usually contracted and immovable, but /in 
other respects the eye looks healthy. Colour-blind¬ 
ness is usually a well-marked symptom in these cases. 
Little by little the sight fades away, until vision is 
completely lost, and the unfortunate patient thus 
acquires the vacant gaze and wandering expression so 
characteristic of total blindness. 

On examining such an eye, or rather eyes, with the 
ophthalmoscope—for both eyes are usually affected— 
we shall discover that the optic disc is of a pearly 
white, circular, and flat; its circumference well de¬ 
fined and regular, and the central artery and vein of 
the retina of their hormal size and appearance (Fig. 8, 
Pl. VI.) Clearly, in these cases, it is the optic papilla 
that is affected, and on examination it is found, that 
if the active symptoms which have led to these 
changes have passed away, that the optic, disc is 
occupied by a fibrous structure, its nervous elements 
having very probably entirely disappeared. 

, Causes .—It has been already observed that pro¬ 
gressive atrophy of the papilla occurs principally in 


* “ Alterations du NeriOptique,” par X. Galezowski p. 84. 
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connexion with affections of the nervous centres, 
causing intracranial irritation; and when we remem¬ 
ber that pathological changes in widely different parts 
of the hemispheres, and also of other portions of the 
nervous system, as the cerebellum and spinal cord, as 
well as tumours at the base of the sktill, have all 
been demonstrated to give rise to progressive atrophy 
of the optic papilla, we may well look anxiously in 
these cases for symptoms of cerebral disease, or other 
grave nervous lesion. The causes of progressive 
atrophy of the papilla, with the exception o# this fact 
of its association with disease affecting large portions 
of the nervous centre, are as yet ill defined, and it 
would be out of place to attempt to give more than a 
passing glance at the subject. 

M. Galezowski states that progressive atrophy of 
the papilla, ending in amaurosis, is most common 
among men, as many as 70 per cent, of these cases 
occurring in males. He accounts for this by the 
excessive brain work which men have to undergo, and 
the free use they make of alcohol and tobacco. To 
mental labour and alcobol I am quite prepared to 
asSign a, place as causes of progressive atrophy, but I 
find it difficult to believe tbat tobacco-smoking alone 
can induce disease of tbo brain, or of the optic nerve, 
so as to cause progressive atrophy of the papilla;* in 
combination with alcobol, venereal excess, and free 
indulgence in other bad habits, it may lead to blind¬ 
ness ; nevertheless, surgeons of great repute hold a 
different opinion on this subject, and consider that 
excessive smoking directly induces atrophy of the 
optic papilla.^ 

M. Galezowski further remarks, that the majority 
of instances of progressive atropfcy of the disc are 
caused by atheromatous disease of the vessels of the 
base of the brain, and of the nerve itself. He observes, 
if the patient lose his sight from progressive atrophy, 
and we can trace the disease to no other cafUse, we may 
generally attribute it to atheromatous degeneration of 
the walls of the vessels. 


* See “ Lecture on the Theory and Practice of the Ophthal¬ 
moscope." By B. Willson, F.RC.8.; Dublin, 1868. 

t Carter’s Translation of. Zander “On the Ophthalmoscope,” 
p. 131. * 
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Prognosis is generally unfavourable, "but we must 
not give up all cases as hopelessly bad, for instances 
are recorded in which, although symptoms of advanced 
atrophy were present, the patient has regained a fair 
amount of sight. We may have considerable difficulty 
in determining tbe nature of the disease iu its early 
stages, as tin; disc gradually becomes atrophied, and 
until it is decidedly whiter than in health, we shall 
hardly be able to assure ourselves that tbe loss of 
colour, noticeable iu the early stages of the affection, 
is not thecresult of a temporary cause; but our diag¬ 
nosis will be aided if the patient complaining of 
gradual loss of sight, which is not improved by either 
convex or concave glasses, and by the absence of any 
other symptoms or appearances, accounting for the 
impairment of vision. If in addition flashes of light 
a re noticed before the eyes, and we can detect a gradual 
whitening of the papilla, we must necessarily be very 
anxious as to the result of the case—in fact, in spite 
of all wc can do, the patient will probably become 
amaurotic. 

Treatiiwnf .—This will of course vary with the nature 
of the case; but as progressive atrophy of the papilla" 1 !* 
generally associated with disease of the nervous centre, 
our remedial measures must be mainly directed to that 
important part. Unfortunately the treatment of cere¬ 
bral diseases is at present unsatisfactory in the ex¬ 
treme ; it would seem, however, that we may hope to 
influence some obscure affections of tbe brain by the 
elect,ro-maguetic current, and we may reasonably 
expect that more extended researches will throw fresh 
light on this subject as time rolls on. In the mean¬ 
time we should endeavour to counteract or remove the 
more remote causes of these affections: thus if our 
patient is the subject of a gouty or rheumatic diathesis, 
we may look to these conditions as connected with the 
changes going on in the brain. Syphilis, again, and 
malarious influences, no doubt often play an important 
part iu producing disease of the nervous centre, and 
should always enter into our consideration in the 
treatment of this class of cases. By carefully investi- 
sratiug all these points in the history of the disease, 
we may be able to do something to stay its progress; 
and although our task may be almost a hopeless one, 
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yet wc are bound to do all in our power to save our 
patient from blindness. 

Amblyopia and Amaurosis, or partial and total loss ambly- 
of sight. I am bound to say a few words on this ^avbosis. 
subject, before leaving the consideration of the diseases 
of the nervous apparatus of the eye ; but I trust the 
foregoing part of this work has rendered the use of 
these terms almost unnecessary; that is to say, that Terms 
wc need seldom employ expressions so inclusive and 
vague at the present da.y, but be able, in almost every 
case, to assign a definite cause for the impairment or 
loss of vision, from which our patients may be suf¬ 
fering. 

Dr. Bader classifies the causes of amblyopia and Modern 
amaurosis under the following divisions — Km!*’" 

I. Ocular (retinal, choroidal, or in the optic nerve). 

II. Extra-ocular (orbital). 

III. Cerebral or spinal. 

This classification certainly seems to meet all the 
circumstances of these cases. • Ooular cases. 

Blindness, whether partial or complete, arising from 
alfy of tho causes first mentioned, will be found dis¬ 
cussed under the heads of disease of the retina, choroid, 
and optic nerve. 

As an instance of the socond class, I may refer to the Orbital, 
remarks made upon inflammation of the cellular tissue 
of the orbit inducing atrophy of the optic nerve. 

Another instance of the kind is amaurosis following 
wounds and injuries of the supra-orbital nerve. Ex¬ 
ophthalmos and its causes all come under this heading, 
as being either directly or indirectly the cause of amau¬ 
rosis. Lastly, absolute or total blindness may he in¬ 
duced by intra-eranial tumours pressing on the optic Intra¬ 
tracts and vessels of the optic nerve, or from apoplexy, orttnial - 
softening, or tubercular disease of the brain or its 
membranes, as well as by injuries involving the base 
of the hr gin. 

Amaurosis, or amblyopia, may occur, among other Symptomatic 
symptoms, in albuminuria, syphilis, diabetes, and em- JuJiSSU 
holism, and “ during irregular menstruation, preg- y 


Guy’s Hospital Reports vol. xii. p. 578. 
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nancy, parturition, or lactation.” In the.latter group 
of cases the affection is usually functional, and dis¬ 
appears after its exciting cause has been removed. 
After prolonged lactation, for instance, dimness of 
vision is often induced by anaemia of the retina, and 
can only be cured by giving up nursing and resorting 
to a tonic plan of treatment. 

Without, however, entering at length into subjects 
already treated of in previous sections of this work, it 
seems desirable to make a few further remarks on 
partial losg of sight (amblyopia), and complete' loss of 
sight (amaurosis). 

In attempting to appreciate the circumstances of 
the class of cases under consideration, we cannot place 
too much stress upon the importance of carefully 
ascertaining the condition of the field of vision; its 
periphery may be comparatively perfect, while the 
central portion of the visual field is incapable of 
appreciating the stimulus of light, or vice versa. In 
either case, the retina and optic disc may appear, when 
examined by means of the ophthalmoscope, to be 
healthy, the impairment of vision being the main and 
prominent feature in the case. We should note with 
reference to the conditions of the visual field if this 
fault be simply an interruption only, as in scotoma; 
or if the impairment of vision extends from the peri¬ 
phery towards the axis of vision. Scotoma is fur 
more likely to attract the patient’s attention than the 
more insidious and dangerously progressive loss of 
sight, not unfrequently the precursor of amaurosis, 
due to loss of the sensitive power of the retina, 
and advancing from without towards the axis of vision. 
As a general rule, amblyopic contractions of the field 
of vision commence /m the temporal side of the retina, 
sometimes on the nasal side, but never above or below 
the axis of vision; the contraction of the field ad¬ 
vances from without inwards, so that ultimately the 
visual field is slit-shaped, the whole of its opter and 
inner parts being dark, that is, incapable of visual im¬ 
pressions. Hemiopic contractions of the visual field 
sometimes affect one-half of each retina only, either 
simultaneously or within a short time of each other, 
indicating disease of one root of the optic nerve; but 
in cases of this kind the lines of the visual field are so 
sharply defined in either eye, that they lead* us at 
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once to a probably accurate diagnosis of the nature of 
the defect complained of, and nature of the lesion upon 
which these symptoms depend. 

The condition of the pupil will naturally attract our state of 
attention in cases of amblyopia and amaurosis ; immo- P u i ni - 
bility of the pupil is only found in complete amaurosis, 
or when paralysis of the ciliary system, or mechanical 
hindrances, render the movements of the iris impraeti- Unsteady 
cable. The unsteady and generally excessive move- moveme'ut of 
ment Qf the amaurotlo eye is also very characteristic. aiFect0< p - ve - 

Gannett and Prognosis. —Amaurosis or#amblyopia Catur* amt 
may arise from mechanical causes, as for instance from fr»gna*'n>. 
a blow on the eye separating the retina from its at¬ 
tachments, and rupturing one or more of the vessels, 
the hfomorrhagic effusion breaking down the delicate 
nervous structure of the retina. Similar results may 
of course follow haemorrhage proceeding from the rup- MVehanioai 
tnre of a diseased vessel. Loss of sight thus produced causes, 
may improve, especially if the case is a recent one, and 
the optic disc appears healthy; but if the papilla indi¬ 
cates advancing atrophy, the prognosis is most unfa¬ 
vourable. Under this class of cases we may also 
place instances of embolia of the central artery of the 
retina. 

Impairment and loss of sight occurring after profuse From loss o 
haemorrhage, whether from the uterus, stomach, or bIood * 
other organs of the body, if it comes on rapidly and is 
complete, is generally incurable. This form of amau¬ 
rosis may sometimes, however, commonco in a gradual 
failure of the acuteness of vision in the whole visual 
field, generally with lateral limitations, at first, perhaps, 
disappearing for a time, returning, however, too surely, 
and terminating as above indicated. It may happen that Prognosis, 
we can discover nothing abnormal with the ophthal¬ 
moscope ; nevertheless we cannot hold out hopes of re¬ 
covery to the patient, as some would suppose, with a 
return of the normal blood supply. 

The same remarks are applicable to*instances of 
complete loss of sight following over-suckling. In these 
instances it is more than probable that the nutrition 
of the nerve elements of the retina having been im¬ 
paired, these delicate structures have undergone irre¬ 
parable changes leading to loss of vision. 

I have seen two cases pf amblyopia coming on Inpreg- 
during pregnancy, without ah;f appreciable cause, and n * n °y- 
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very similar to the instance related by Mr. Lawson.* 
In these cases, however, I detected slight effusion 
over the optic disc; the loss of sight was gradual from 
the seventh month to the time of delivery, and did not 
subsequently improve. In cases of amblyopia coming 
on during gestation, although the ophthalmoscope may 
not demonstrate any marked disease, I should be in¬ 
clined to give a very cautious prognosis. 

In ibis class of cases we must also place amaurosis 
met with from time to time among diabetic pptients, 
although dt is very probable the impairment of sight 
is in the first instance due to paralysis of the accommo¬ 
dation. Amaurosis in cases of severe lead poisoning 
is attributable to a like cause. (P. 442.) In all these 
affections improvement of sight may from time to 
time occur; atrophy of the papilla, however, too 
Burely follows, sooner or later, and with it total blind¬ 
ness. 

Another form of amaurosis is that which depends 
on blood poisoning, as it is called, hut which we may in 
the present state of our knowledge better describe as 
Steliwag does, as originating from the action on the 
brain of certain morbid or foi'eign materials in the 
blood. It is by no means clear if these foreign mate¬ 
rials affect the optic nerve and retina directly, as atro¬ 
pine does the ciliary nerves, or if the loss of vision is 
due to secondary conditions, brought about by organic 
changes, chiefly of a proliferative kind, and termi¬ 
nating. in white atrophy of the optic disc.f Among the 
most important of this class of cases may ho men¬ 
tioned urmmic amaurosis, that from lead„_poisoning, 
from opium, tohqcco, the over-use of mydnatics, mix 
vomica, and quqiine, and alcohol. 

With reference to r the influence of alcoholism on the 
sight, M. Galezowski remarks, that amblyopia from this 
cause is only met with among men. I agree with him 
that the following are the characteristic symptoms of 
tins form of blindness :—1. The patients perceive that 
their sight has become somewhat sudde nly enfeeb led, 
hut it then remains in a stationary condition for several 
weeks. 2. The acuteness of vision is sensibly dimi- 

* Ophth/Umic Hospital Reports, vol. iv. p. 66. 
t Steliwag von Canon, “ Diseases of the Eye. ’ By Hackley 
and lioosa, p. 668. ' * 
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nished, the patients being scarcely able to read the 
characters 8 or 10of the author’s typographical scale; 
while in some cases they cannot distinguish even the 
largest, as No. 50. 3. Distant vision is much dimi¬ 

nished, the face of a person not being recognisable at 
some paces distance. A sort of white haze seems to 
envelope every object. 4. A kind of nyctalopia accom- 
panics this form of amblyopia, the patients seeing ’ *" 

more distinctly as the evening approaches; the haze 
then being less apparent. 5. Tlio perversion of the 
chromatic faculty is not less characteristic.^ Carmine, 
red, and green are often confounded with each other; 

violet is taken for red, and yellow for red. 

(>. These patients frequently see double or triple, pro¬ 
bably on account of spasmodic contractions of the 
muscles of the eye. A waiter at a cafe, lost his situa- Double 
tion because as he saw every cup double, he poured VIS,01J - 

the coffee on the outside of it.7. The amblyopia 

is very frequently accompanied by visual hallucina¬ 
tions, which, are, however, rather due to a cerebral 
than an ocular affection. 8. The pupils arc not alike 
in the two eyes, one being generally larger than the 
other, and often irregular. No other alteration is 
observed in the exterior of the eyes. Ophthalmo- Ophthalmo¬ 
scopic examination, as a general rule, only furnishes ecop ’° s, s ns 
negative results, the papilla of the optic nerve re¬ 
maining of its normal colour. In some cases, how¬ 
ever, there may be observed a kind of serous suffusion, 
especially in the vicinity of the vessels." The arteries 
in some places exhibit spasmodic contractions, while 
the veins are tortuous and gorged. 'This disposition 
is observed to be more marked as the disease becomes 
prolonged, and then the papilla of the optic nerve is 
pale and whitened, without, however, exhibiting that 
pearly whiteness which is met* with in progressive 
atrophy of the papilla. 

The differential diagnosis of the disease need not be Diagnosis 
insisted upon after the above statement of symptoms, 
which proves that alcoholic amblyopia is an affection 
of the eye apart, which can only lie simulated by com¬ 
mencing atrophy of the papilla. But any doubts that 
may be entertained become dissipated in the subse¬ 
quent course of the affection ; for, while the atrophy 
advances progressively, the amblyopia remains sta¬ 
tionary for weeks or months. It may^even be com- 
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pletely cured, to return again after renewed excesses 
in drinking. 

With respect to the pathology of this form of 
amblyopia, M. Galezowski says that “ it is due to a 
kind of paresis of the longitudinal muscular fibres of 
the arteries, which act in dilating them, and to a 
spasmodic contraction of the circular fibres of these 
same vessels. The blood does not arrive in a sufficient 
quantity for the arteries, while tho veins undergo a 
kind of passive stasis.” In conformity with this view, 
a cpllynuip of ^serine or calabarine has been employed 
as a means of inducing relaxation of the spasmodic 
contraction of the arteries. The efficacy of this agent 
is incontestable, for the patients are immediately re¬ 
lieved, seeing better during the wholo period that its 
action continues, while its daily use leads to a sensible 
amelioration. In many of the cases large doses of 
bromide of potassium have produced sensible ameliora¬ 
tion, confirming M. Gubler’s good opinion of that 
medicine in the treatment of alcoholism in general.* 

To sum up:—1. The disease appears as a conse¬ 
quence of prolonged indulgence in alcoholic drinks, 
and especially when these are taken fasting or before 
dinner. 2. Bad food and a wretched condition of 
existence predispose to its development. 3. Complete 
abstinence from alcoholic drinks during several weeks 
or months is an indispensable condition for recovery. 
4. Tho bromide of potassium is a very efficacious 
remedy : and the eserine oollyrinm is one of the best 
means of combating the visual disturbance. 5. This 
amblyopia is tractable when combated at an early 
period; but later it becomes a serious affection, which 
is vory difficult of cure. 

In another class of oases of amaurosis, arising appa¬ 
rently from alterations in the condition of the blood, 
the blindness may be only temporary, such for in¬ 
stance as partial or complete loss of sight after an 
attack of typhus fever, or scarlet fever. The blind¬ 
ness usually comes on suddenly, lasting for two or 
three days, and then returning. But it is remarkable 
that in many of these instances the pupil responds to 
the stimulus of light; and this is a significant point 


Medical Times and flazette, 1871, vol, i. p, 620, 
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as a guide to prognosis, for if the pupil retains its 
activity, however great the blindness may be, we may, 
in the above mentioned eases, offer a favourable 
prognosis, for the facts indicate that whatever the 
cause of the loss of sight, it must be situated between 
the corpora quadrigemina and that portion of the 
brain in which the perception of light is localized. 

The ability to discern colours is injured in various Colour- 
affections of the eye, and has been a matter of atten- reiation'to*" 
tion by many observers, but we yet do not possess Amblyopia, 
exact information on its relation either to 1jae healthy 
or morbid states of the organ of sight. The most 
common cases in which this defect appears are those 
of atrophy of the optic nerve. Dr. Leber lias investi- Leber’s 
gated thirty-six cases of this kind, all of which had Researches, 
amblyopia and limitation of the visual field, and in all 
but three there were anomalies in the perception of 
colour. This defect occurs under every form of nerve- 
atrophy, the simple, the inflammatory, and the glau¬ 
comatous, as well as iu every degree of amblyopia. 

Even where sight is not much injured, colour-blind¬ 
ness may be very marked. The prognosis of the 
nerve-affection is not modified for bettor or for worse, 
by the loss of colour-perception. The colour to which 
patients are most frequently insensitive is rod, while 
blue is best preserved: green appears yellowish or 
grey; rose and violet, bluish; yellow commonly ap¬ 
pears yellow. In the later stages of the malady only 
the bluish shades are apt to bo recognised, all others 
appearing whitish, grey, or dark. This corresponds 
closely with what is true of the normal eye during 
deep twilight. 

In three cases of homiopia there was no defeot of In bemiopi*. 
colour-perception in the sound h§lf of the field. In 
one of these cases vision was nearly restored, but on 
the blinded side the colour-sense remained defective. 

Quaglino and Boys do Loary published each a case of 
hemiopia in which there waB absolute colour-blindness 
for the remaining field. 

An extremely interesting class of cases are those of 
amblyopia and central scotoma without ophthalmo¬ 
scopic lesions. The amblyopia occurs without central Rare in 
scotoma; an<r in these cases there is little derange- “"Myopia 
ment of the perception of colour. Out of twenty-one 
cases ot amblyopia without scotoma, only three were 



4:>8 


DISEASES OK THE Ol’TIC NEItVE. 


unable to distinguish red, These patients acquire 
their amblyopia from abuse of alcohol, tobacco, and 
other toxic substances, a few from anaemia and mal¬ 
nutrition. This assertion appears to be supported by 
the fact that, out of eighty-one cases of amblyopia, in 
which there were no ophthalmoscopic lesions and no 
.central scotoma, there were seventy-five men and six 
wojbujh, • 

Constant, Butraases of amblyopia without visible lesion, but 
with central with central scotoma, present marked impairment of 
scotoma. sense of colour. At an early stage of these cases is to 
be found sometimes a faint, striated haziness of the 
border of tbe papilla and neighbouring retina, which 
resembles syphilitic retinitis, but, unlike the latter, 
extends only a little distance into the retina. Twice 
there were evidences of diffused retinitis; in several 
eases there were isolated haemorrhages; but generally 
no changes could be seen by the ophthalmoscope. At 
a later period the papilla is apt to show alteration of 
tissue in pallor or slight bluishness of its outer half— 
a sign of partial atrophy at least in some of the cases. 
Of this class of cases fifty-six were seen, and in thirty- 
one the perception of colour tested; of which in all 
there was a discernible impairment. So uniform was 
this fact that it may be taken as a means of diagnosis 
of the existence of central scotoma. 


Central Central scotoma generally affects both eyes, though 

scotoma to unequal degrees, and simultaneously. It is a 
of men* 6 disease of men almost exclusively. It affects those 
above twenty years of age, and increases in frequency 
to forty years. Abuse of alcoholics drink and pf 
tobacco-smoking are often assigned as causes, while 
exposure to cold and wet also have a part.-' In some 
cases syphilis is thp probable cause. „ ’ . 

Mostly & There are reasons for believing that the seat of 
form of optic central scotoma is often not situated in the retina, nor 
neuritis. # the brain, but in th e trun k of the optic nerve be twee n 
the_chia.sm t an d the globe, and is tbe result of neuritis. 
There are anatomical and pathological reasons for the 
assertion that the fibres which go to the rods and 
cones at the macula lutea are situated on tjbe super¬ 
ficial parts of tbe nerve-trunk, and -thoMf which belong 
to the periphery lie nearer to tbe e$ptnl Qf the nerve. 
A perineuritis would, there, expla h^ the symptom of 
central scotoma. 
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The results of treatment are always much less favour* 
able in amblyopia with central scotoma, than in ambly¬ 
opia without scotoma. If the colour-blindness reach to 
the periphery of the field, and the nerve show manifest 
signs of atrophy, treatment will be almost fruitless. 
The therapeutics must be suited*to the state of the 
individual, but in general they are blood-letting, sudoi 
rifics, purgatives, and tonics. In some case's; ig&de "of 
potassium in small doses has proved, of unOTp'edted 
value after other things had been tried in-vain.* **■' 

In considering the subject of disease# ofddie retina 
and optic nerves, I have mentioned my conviction as 
to hyperaunia of the vessels of these structures not 
unfrequently leading to degenerative changes in the 
nerve elements of the retina ending in amaurosis. It 
is probable that under these circumstances not only 
does increased proliferation take place in the con¬ 
nective corpuscles, but the serous exudation arising 
from blood stasis is apt to damage the delicate struc¬ 
tures among which it is infiltrated. For similar 
reasons we may meet with an undoubted congestive 
form of amaurosis consequent on a too powerful 
action of the heart, and which may disappear when 
the disturbance in the circulation has subsided. Intra¬ 
cranial overloading of the blood-vessels may lead to a 
similar result, and will be accompanied by symptoms 
of cerebral hyperaemia; the.fcss of sight is often very 
sudden, and may as rapidly recede on the removal of 
the exciting cause; among such causes may be men¬ 
tioned, interruption of the menses, mental excite¬ 
ment, excessive vomiting, or muscular exertion. 

Impairment of sight, depending on disease of the 
heart, is by' nd means of frequent occurrence; when it 
doe$ take place, it is attended by 1&e following -altera¬ 
tions :— 

1. Capillary con gentians of the retina and j&Wfrus 
varicosities .— Sometimes there are venous stase# in the 
reting,, feub their progress is slow and gradual, so that 
vision is in no way troubled. It is only in exceptional 
cases that the venous congestion occasions disorders of 
vision either constant pr periodical; but then we have 

* “ Oolour-blmdneBB,’! by Dr. Leber; ride “ Report on Progn-st 
of OpbtVudinolijgv jir 1870,” G. H. D. Noyes, M.D., A r < u- ) ,,i /. 
MeiiicaiSfoumal. Feb. 1871, p. 209. 
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no longer simple varices in the principal branches, but 
capillary congestions of tho retina more or less marked. 

The venous stases of the retina are to be sought for 
especially in the capillary branches. Ajl ophthalmo¬ 
scopic examination with inverted images is not sufficient 
to make out this cltpillary stasis; we must have an 
erect image and a strong magnifying power. 

Ettrava- 2. Extravasation of blood into the retina and optic 
f»mm. nerve ft. —In heart disease effusions into the retina are 

the most common of all alterations. They take place 
both from the over-powerful impulse of a, hypertrophied 
heart, or, what is more common, from the insufficient 
impulse of the same organ when enfeebled. The rup¬ 
ture of the capillaries is sometimes prepared for by an 
alteration in the coats of the vessels. Generally only 
one or two branches are ruptured, and a single eye 
affected. In effusions of blood into both eyeballs we 
ought to suspect the presence of albuminuria or dia¬ 
betes, tfec. 

Exudation. 3. Exudations from the retina .—Iti these cases effu¬ 
sions of blood are observed in the course of tho arteries. 
Often one or two principal branches are ruptured, and 
a considerable quantity of blood effused. Besides these 
extravasations we see white spots of exudation' over 
different parts of the retina, especially round about the 
yellow spot. The affection is now no longer confined 
to a single eye. 

Embolism. 4. Embolisms of the central artery of the retina .— 
These are followed by weakness, or total loss of vision, 
coming on without any warning. The central arteries 
are contracted; the retina takcs # at first a white 
colour, the result of serous suffusion. There is a red 
si>ot more or less marked beside the macula lutea, and 
the vessels which supply it are congested.* 

It is hardly necessary for me again to discuss the 
subject of optic neuritis and white atrophy of the 
optic disc, as leading to loss of sight; hut, I would refer 
the reader fo the sections treating specially on these 
affeotions in reference to their being a cause of amauro- 
Amaurosiuin sis. But we may with advantage glance at some of 
brain the principal affections of the brain, leading to pro- 

amt’uses. gressive atrophy of the optic nervetmd ultimate loss 
of sight. «>' 

* Pobell’g report on J*rogress of Medicine, vol. ii. p. 24. 
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tapping the t-i^e of the head; vomiting, and so on, may 
he present. As this disease extends, several of the 
large nerves springing from the* base of the brain 
become paralysed, among them the optic nerve. The 
blindness occurs with the head symptoms, and often 
runs its course rapidly in the more acute cases; but in 
the chronic form of the disease, the characters of the 
phenomena vary, and the a ppearances noticed, with the 
ophthalmoscope are less those of neuritis than of 
white atrophy. It occasionally happens that the 
amaurosis follows this attack of meningitis in place of 
accompanying it, and is explicable on the supposition 
that the neo-plastic growths consequent on the inflam¬ 
mation have grown on and around the vascular and 
nerve structures, leading to their gradual wasting and 
decay. 

Periostitis of the base of the brain may produce in Cranial 
amaurosis, either of one or both eyes, or only hcmiopia, Periostitis 
according to the situation of the new growth. The 
amaurosis under these circumstances is probably most 
frequently induced from an extension of the inflamma¬ 
tory process to the sheath of the nerve; and as this 
action may be. acute or chronic, so, as a general rule, 
shall we notice symptoms of neuritis or simply white 
atrophy. , • 

Tumours of the base of the brain are doubtless p r0 m 
sometimes the cause of loss of sight; involving, as cerebral 
they necessarily must 'do at times, the optic nerve. In tumoutB - 
tbe greater numftr of auch cases loss of vision is 
brought about by means of the pressure of the morbid 
growth on the optic nerve, leading white atrophy of 
tjie disc. It may be that the tumour, by exciting 
irritation in the structures among which it grows, may, 
either directly, or by involving neighbouring parts, lead 
to optic neuritis and its ophthalinoscopio appearances. 

Acute disease of the brain in its various forms may i„ 
result in amaurosis, such, for instance, as abscesses, diseases of 
softening, tumours of various kinds, cerebral haemor- the brttin- 
rhage, and so oh#,~ The uncertainty in the diagnosis of 
disease of this desCriptic;. renders it very difficult for 
us to trace out tl wfc fiptact train of causes which 
result in loss of _ sigJiE/although* we may easily under- 


Basilar meningitis, especially in its chronic form, 
may induce amaurosis. The patient suffers probably 
from fever, and great pain in the head increased on 
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stand that any affection of the brain involving fibres 
continnons with those of the optic nerve, may com¬ 
promise the integrity of the patient's sight. As the 
action on the nerve element is primary, or following 
upon irritation propagated from neighbouring struc¬ 
tures, so will the disc, as a general rule, give evidence 
of white atrophy or of optic neuritis. 

Disease of the spinal cord is also a cause of partial, 
or complete amaurosis, the loss of sight being generally 
preceded by symptoms of spinal disease.* We must 
bear in mend the fact, that impairment of vision may 
occur in affections of the spine, from paralysis of the 
nerves which supply the ciliary muscle, causing loss 
of power of accommodation. 

I'rngnosie .—This is frequently rendered most doubt¬ 
ful, in consequence of the obscure nature of intra¬ 
cranial disease. Hut whatever the cause of the loss of 
sight, if the pupil resjamds to the stimulus of light, 
our prognosis will be a favourable one. As a general 
rulo, our prognosis will be unfavourable if wliite 
atrophy of the optic disc exists. If it proceeds from 
deeply-lying parts it very probably will attack the 
root of the nerve, and so affect both eyes. In some 
few eases white atrophy of the disc has become sta¬ 
tionary, and even recovery is said to have taken place 
from this condition ; nevertheless, such cases are ex¬ 
tremely rare. We should hardly judge of the,condi¬ 
tion of the patient’s sight from the appearance of the 
disc ; it may happen that the vision is better than the 
state of the optic disc would lead us to imagine. 

Optic neuritis, though a formidable disease, presents 
a better hope of amendment than white atrophy. In 
these eases we rather dread the long-continued loss of 
sight than the moje startling instances of rapid loss 
of vision, and the same remark applies to instances of 
white atrophy. If any sight remains we must, of 
course, carefully examine testate of visual field ; and, 
as a rule, dnr prognosis gA$j|h be unfavourable if we 
discover concentric limitaticnrSbf the visual field—tbe 
more so, if the lateral limitation is irregular, as this 
condition generally depends on apoplectic destruction 
of tissue. Stellwag von Carion observes, if hemiopia 


Dr. Argyll Robertson, Edln. Mvd, Journal, Feb. 18f>9. 
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occurs on the same side of both eyes, and is sharply 
bounded by the vertical line of separation of both 
visual fields, and also if it be accompanied by atrophy 
of the corresponding half of the optic papilla, it is to 
a certain extent favourable; that is, it is seldom fol- sharp limit* 
lowed by complete blindness, especially when it has favourable, 
existed for some time unchanged. But if the loss of 
vision advances with indistinct outlines over the centre 
of the retina, the worst is generally to be feared, in 
the remaining varieties of hemiopia the conditions are 
too unfavourable for the limitation of th# original 
disease to enable us to hope for a pause in its progress. 

Snob cases generally go on to complete blindness, with 
progressive atrophy of the optic nerve. 

8mall lateral limitations act in about the same way. 

A further increase is not probable, whether the defect 
is monocular or symmetrical in both eyes, if it ends in 
a sharp line far from the centre, and if the relative 
sharpness of vision bo normal in the other parts of 
the field of vision, and if, besides, the defect has not 
existed for a very long time. But limitations with in defined 
very indistinct and irregular borders, with evident oneB 
diminution of the relative acuteness of vision in the 
remaining parts of the field, cause us to give the worst 
prognosis. This is true even if the atrophy be not 
yet observed. The patient is in a particularly bad 
state when repeated examination shows a continuous 
loss'of sight, and the appearance of similar defects in 
the other eye. Then we certainly have a progressive 
atrophy, which seldom ceases before complete amau¬ 
rosis results. „ 

Central and eccentric interruptions, when they occur limited in- 
in a visual field which iB in other respects normal, are, torru P tion8 - 
not apt to depend on progressive gtrophy. We may 
exclude the idea of the latter, when the interruptions 
have been of the same extent for a long time. It is 
all the same, then, whether they exist in one eye or 
both ; even a partial p^ljgjMSS of the optic papilla does 
not alter the case. generally have a progres¬ 

sive atrophy when they are combined with marked 
lessening ol the relative acuteness of vision in the 
remaining portions of the visual field, especially when 
the loss of vision decreases very irregularly in different 
directions towards the periphery. 

Treatment .—This must, of oourse, depend on the Treatment. 



4G4 


DISEASES OF THE OPTIC NEKVE. 


cause of the amaurosis; in one case drugs, in another 
electricity, may be employed; and in all, as far as prac¬ 
ticable, the state of the patient’s general health should 
be carefully attended to. I may mention one point. 
Spectacles. am j that is with reference to the use of spectacles; in 
all forms of amblyopia we may with advantage limit 
the patient to use the lowest convex glasses he can see 
with, and it may very possibly happen that subse¬ 
quently he may be able to get on with a higher power, 
the sight improving under the use of convex glasses, 
which notnonly save a strain on the accommodation of 
the eye, but increase the clearness of letters and other 
small objects. 
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DISEASES OF THE VITREOUS. 

TTyalitis — Mmem — Opacity: syphilitic ami aumnvic — 
Films—Fluid vitreous — Sparkling sync leys is — 
Maunorrhaye — •JSntosoa—Foreign bodies. 


Hyamtis, oh Inflammation of tub Vitreous, may bo Hyamtis. 
induced by tbe presence of a foreign body, purposely 
passed tbrougli the vitreous chamber.* In instances 
of this kind, Douders describes changes occurring 
around tlio foreign substance, similar to those noticed Simple form 
in other parts of the body during inflammation. rare> 

These pathological alterations may occasionally be 
traced when a foreign body, such as a piece of gun- 
cap, has accidentally passed into the vitreous. From 
proliferation of its cells the vitreous becomes hazy, 
the foreign body being enveloped in a greyish layer of 
opaque material, and branching out from this centre 
of irritation opaque streaks may bo observed. Sub¬ 
sequently the connective tissue breaks down, and tbe 
vitreous having become fluid, thread-like fibres may be 
seen floating about in it. These instances, however, Mos( , 
must be very rare, for in the majority of cases the com pi 
choroid and retina become involved, and it is then caU ' <1 - 
impossible to determine how far the changes observed 
in the vitreous are due to extraneous sources. 

Pus doubtless collects at times in the inferior part 
of the vitreous chamber, especially after the operation 
of reclination of the lens, forming whaf is called a 
posterior hypopion; but I am not disposed to admit Posterior 
■ the existence of such a disease as idiopathic suppn- hypopu.i.. 
rative hyalitis; in fact, with Dr. H. Pagenstecher, 1 
doubt the correctness of those who describe inflam- 

*-M. Weaker, “Maladies desjfeux,” vol. ii. p. 282. 
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matory changes under these circumstances. Doubt¬ 
less we meet with instances in which the vitreous 
becomes clouded, rendering the details of the fundus 
of the eye indistinct, or it may be invisible: but 
these conditions without question are due to pre¬ 
viously existing alterations in the choroid. I do not 
in fact believe in the existence of “ simple idiojia- 
thetic hyalitis.” 

Mvsfi.K Vot.itantes.— Mu seal volitantes appear to 
tlm patieftt under various forms, floating about in the 
field of vision; they arc often very annoying, but 
unlike scotoma they do not interfere with the per¬ 
ihelion of vision. 

They appear to the patient to consist at times of 
slender rings, which seem to ascend from the lower 
purl of the field of vision and then to fall down again. 
In other eases they take the form of pearly strings, 
which twist and twine about in all directions, or they 
may be seen as line bands hovering about in the visual 
field. They are most distinctly seen when the patient 
louks at some clear bright object, as, for instance, at 
the sky or a white wall ; in a dim light they are pro¬ 
bably not visible. After overworking the eye they are 
very apparent, and also if the digestive organs are out 
of order. 

These various appearances are due to the presence 
of minute pale cells, or of granular fibres or shreds in 
the vitreous HTTtnour,* and. Che shadows which these 
cast, on the retina are the direct cause of the mnscu* 
volitantes noticed by the patient in the field of 
vision. In some few instances it appears that opaque 
globular spots, situated, among the fibres of the lens, 
may. by intercepting the rays of light falling on 
the retina, produce the appearance of muscao voli¬ 
tantes. 

Muscm, therefore, are by no means a symptom of "any 
great cousequence, and are often observed in persons 
whose eyes are perfectly healthy. The cells and fila- 


“ Accommodation and Refraction of the Eye,” by P. C. 
Ponders, p. i!>‘): Translated by , Dr. MoOre: New Sydenham 
Society. 
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ments of muscfo volitantes are too minute to be seen 
with the ophthalmoscope, and are thus distinguished 
from opaque membranes floating about in a fluid 
vitreous, which may be detected without any difli- 
culty with the ophthalmoscope, and which are inva¬ 
riably pathological products, and therefore a matter 
of serious consideration. Short-sighted persons are 
very apt to suffer from muscee, in consequence 
of the increased circles of diffusion cast by the 
minute bodies on the retina; we may comfort such 
patients with the assurance that the mu sun) are not 
a symptom of serious disease. 

Muscfc differ from scotomata in that the latter 
follow the movements of the eye, as dark spots aloug How diil' i 
the lines of a page in reading and writing, and do not inn from 
float about as ill-defined shadows, an appearance seotom “- 
characteristic of musciu volitantes. Moreover, in the 
case of scotomata, the ophthalmoscope usually enables 
us to detect abnormalities in the retina, which account 
for the “ dark spot” noticed by the patient. 

Trcatmnd. —It will often be found that cases of Treatment 
mu sea: depend on gastric derangement, or at any rate 
occur wlien the stomach or liver is out of order; and 
a little attention bestowed on these organs will do 
much towards removing the rausesn. In other cases, correct 
rest and a tonic plan of treatment are of service, gastric 
Lastly, it should be romem^pred that rnnscfo some- <iisortl< ' r - 
times remain stationary for years, and then disappear 
of themselves. Tinted glasses often prove useful to 
patients suffering from inuseao. 

Opacities of the Vitreous. —Opacity of the vitre- opacity or 
ous varies in its dcgi’ee from a cloudiness, to that of Vitbbous. 
opacity, so dense, that we canno^ see the optic disc 
through it: this condition of the vitreous is present 
to a slight degree in many cases of glaucoma de¬ 
pending on hyperseetion of serous fluid into the 
vitreous chambers. Opacity of the vitre«us is most 
commonly met with, however, as a sequence of disease 
of the c horoi d, often the result of either inherited or 
acquired syphilis. Excluding this class of cases, opa- Generally 
city of the vitreous is most commonly seen among 3y P hllltlt '' 
patients suffering from sclero-choroiditis posterior. 

Another cause of opaeitgjpfThe vitreous is e x tr ava - 
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s ation of b lood from rapture of one or more of tlie 
enoroTdaTveHsels. 

If depending on inherited syphilis the changes in 
the vitreous usually take place very slowly, and the 
structure may at any time gradually clear and become 
transparent; or, on the other hand, if the degenerative 
process continues, it may lose its consistency, and pass 
into a fluid state. Flocculent masses will then be seen 
floating about in it; while, from the loss of the support 
which, under ordinary circumstances, the vitreous 
alfords the retinal vessels, they may give way, and 
blood become effused in the retina. These abnormal 
changes, under the circumstances, generally com¬ 
mence when the patient is about eighteen years of 
age. The disease is accompanied with no pam in the 
eye, and the patient complains of no inconvenience 
beyond the gradually increasing loss of sight, which 
is most marked after sunset. At first, therefore, the 
symptoms are apt to be neglected. On making an 
ophthalmoscopic examination, the real nature of the 
disease will be discovered. 

Changes in these structures are most readily de¬ 
tected by the direct process of examination; in fact, 
we should always make a point of examining an eye 
by this means before using the indirect method; a 
fluid or liazy vitreous may be overlooked for want of 
this precaution. If, I*wever, there is any doubt in 
our mind as to the condition of the lens, we should 
invariably employ lateral illumination; by this means 
it is almost always possible accurately to define 
structural changes in that situation, and should there 
be any opaque lines or dots in it, they may be dis¬ 
tinctly seen, and the nature of the disease determined 
■without any further trouble.* In the majority of 
cases of incipient cataract we shall discover one or 
two landmarks of this description. 

In examining cases of syphilitic opacity of tho 
vitreous, we may frequently notice that the fundus 
of the eye appears to be deeply o paqu e in patches, 
situated apparently behind the vitreous; ■this condition 
of the parts is generally caused by disease of the retina 


Handybook of O^htbalmic Surgery," p. 97, by Z. Lau¬ 
rence and B. C. Moofe. 
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and choroid. It is very rare to find the vitreous itself 
so densely opaque as entirely to obscure the reflection 
of light from the fundus of the eye : a dull, foggy 
glimmer from the retina may almost always be 
noticed through the diseased humour. But when, in 
addition to this, the reflections from definite portions 
of the fundus are particularly dull, we must be 
guarded in our prognosis^ it is more than probable from 
that in such cases, if the vitreous clears, we shall dis- J^naor” 
cover further mischief to have taken place behind it, choroid, 
in the retina or choroid. 

The following instance illustrates the ordinary course 
of opacity of the vitreous when occurring in a patient 
affected with secondary syphilis, and no doubt, as in all 
these cases, depended on disease of the choroid in the 
first instance, affecting the nutrition and transparency 
of the vitreous :— 

Case. — Sreenath Sing, aged thirty-three, con- Cam. 
tracted venereal disease some four years ago; this 
was followed by’secondary symptoms, from which he in 

has suffered more or less up to the present time; he secondary 
was salivated three months since without deriving the syphilis, 
slightest benefit from the treatment. A year after 
the chancre had healed Re noticed that his eyesight 
began to fail, and from that time the dimness of 
vision has steadily but slowly increased, without his 
having suffered the slightest pain in the eyes, nor do 
they appear to have been congested or irritable. 

When he first came to the hospital, his general rieaith im- 
health was evidently very much impaired; he had l ,aircJ * 
a small weak pulse, and was very emaciated; ho 
complained also of severe rheumatic pains in his 
limbs; he was almost completely blind with the left 
eye, and could barely discern fingers held up before the 
right one. The tension of both eyeballs was normal, 
and though tho irides acted sluggishly, still no ab¬ 
normal appearance could be detected in either cornea, 
lens, or iris. With the ophthalmoscope,* I found the 
vitreous humour of the left eye so densely opaque, x>ense 
that it was impossible to see the optic disc; in the opacity 
right eye the vitreous was of a hazy, whitish-grey v/treou* 
colour, but I could just distinguish the retinal vessels 
through it. The treatment upon which he was put L 
consisted of a liberal diet, cod-diver oil, and iodido of diet and 
iron. Under this his generaS Q^alth certainly im- tonics. 
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proved, but at the end of a month, there being no 
perceptible change in the condition of his eyes, I 
ordered him to commence a course of mercurial baths, 
and an issue was opened in the skin of either temple. 

It would he useless my following out the details of 
this case from day to day : our patient continued the 
use of the vapour baths for two months, and at the 
end of that time he could see to read No. 4 type, and 
so transact his business without inconvenience. On 
examining his eyes with the ophthalmoscope, I found 
that the iei't vitreous, though still hazy, had so far 
cleared as to allow of my seeing the optic disc. The 
right eye was perfectly healthy, as far as I could 
discover. 

1 have already stated that we frequently meet with 
instances of this form of disease among the natives of 
India, syphilis being very prevalent among them; 
and unfortunately they commonly fall into the hands 
of ignorant quacks who starve, and a,t the same time 
salivate them most jirofusely for the cure of venereal 
disease. 

Autr.mic and Malarious Opacity .—It by no means 
follows, however, .That opacity of the vitreous is 
always a consequence of syphilis. The following is a 
ease in point, the changes in the vitreous depending 
upon general impairment of nutrition and poverty of 
blood 

(Jasr. —Omesh Chunder Roy, aged thirty-two, an 
ansomic individual, by occupation a writer, states that, 
about five years ago, be discovered liis eyesight was 
gradually becoming defective; dimness of vision, more 
particularly after sunset, was first noticed, but latterly 
he has constantly seen opaque spots floating about 
before bis eyes. He cannot see to read the largest 
sized type with his left eye; with difficulty he can 
decipher No. 4 with the right. 1 found the cornea, 
iris, ami lens, in both eyes, healthy, the tension of the 
left being abbut (T—1.), that of the right (T. N.). In 
the former, the vitreous was in a fluid condition, and 
a number of floceulent bodies were seen floating about 
in it; the optic disc and vessels of the retina were 
indistinctly seen, as through a dense fog. The right 
vitreous was slightly |aazy, but in other respects the 
eye appeared norma|0 ‘ # 

The patient was drafted to take five grains of iodide. 
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of potassium, three, times a day, and he continued 
this medicine for some time without any apparent 
improvement; I then gave him cod-liver oil and 
bichloride of morcury, for two months, with marked 
advantage. At present, the fundus in either eye ap¬ 
pears healthy; in the left, the vitreous lias so far 
improved that the tension is normal* and the optic 
disc and vessels of the retina can be distinctly seen, 
although a few floeculent bodies are still to be noticed 
in it. The patient can see to read No. 1 type with 
either eye, the right being perfectly healthy 

Non-syphilitic opacity of the vitreous commonly 
arises (excluding cases depending on disease of the 
choroid) from an impoverished state of the blood in¬ 
duced by malarious inlluences. I need hardly remark 
that, among the lower classes of natives, amentia is 
very prevalent; and under these circumstances, an 
attack of fever is likely to cause further deterioration 
of the hlood, and also local congestions of the choroid 
and other structures; and the vitreous, like the cornea, 
is prone to degenerate and become opaque. 

If the opacity of the vitreous is thus due to an 
impoverished state of the blood, it is evident that 
good food, quinine, and cod-liver oil are imperatively 
called for. I place great faith in cod-liver oil, arsenic, 
and strychnia, in such cases. 

In instances of sclero-choroiditis posterior, the 
vitreous, as a general rule, commences to grow cloudy 
towards the back of the eye; at the same time this 
portion of the vitreous is apt to become fluid, and 
opaque patches are then seen floating about in it. 

Films in the Vitreous. —Occasionally colourless 
floeculent bodies or films are seen stretched across 
the vitreous chamber, like a thin^eil in front of the 
retiua. These consist, probably, of the cellular struc¬ 
ture of the vitreous, rendered opaque by degenerative 
changes. Professor von G raefo has removed opacities 
of this kind by passing two needles into them, and 
breaking them down, in the same way as Mr. Bowman 
directs for the removal of an opaque capsule from 
behind the pupil.* 

, * Carter’s Translation of Zander VSchttka Ophthalmoscope,” 
p. 224, 
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Another cause of opacity of the vitreous is the 
effusion of blood into this chamber, as I shall pre¬ 
sently explain more fully. 

Fluid Vitreous. —The vitreous may pass into a 
fluid condition, but still keep transparent; and if it 
happens that opaque membranes or neoplasms are 
formed in it, their shadows are seen by the patient as 
objects floating in the'tjgld of vision, as I have already 
explained in the previous sections on opacities of the 
vitreous. 

This fluid state of the vitreous may exist without 
any diminution in the tension of the eyeball, for it is 
met with in cases of glaucoma, and sometimes in con¬ 
nexion with tumours of the choroid; in fact, pressure 
exercised on the vitreous appears directly to favour 
its passage into a fluid condition. On the other hand, 
in atrophy of the globe following choroiditis, the 
vitreous also very commonly becomes fluid, and the 
same result sometimes supervenes on senile changes 
in the eye, especially if the vessels of the choroid are 
involved. 

In advancing posterior or anterior staphyloma, we 
sometimes find the vitreous becoming fluid, the patient 
complaining of dark objects floating about in the field 
of vision. Not only does tho disease of the choroid 
in these cases affect the integrity of the vitreous, but, 
from the bulging outwards of a portion of the 
vitreous chamber, the lens is apt to recede from the 
iris, augmenting the defects in the refracting media of 
the eye, and rendering the pupil somewhat tremulous. 

It so generally happens that the fluid vitreous con¬ 
tains dark-coloured specks and shreds floating about 
in it, that there is na difficulty in detecting the nature 
of the disease with the ophthalmoscope. (Vide Opaci¬ 
ties of the Vitreous.) 

Sparkling? Syncuysis. —A remarkable condition of 
the vitreous, called sparkling synchysis, is occasionally 
seen, depending upon the presence of innumerable 
particles of cholesterine floating about in it. With 
the ophthalmoscope, they appear like a multitude of 
grains of goldfieaf, whisking about in all directions 
when the eye is tu?n6d quickly from one side.to tho 
other. 
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This material generally ariseB from degenerative From do- 
changes taking place in a dislocated lens; a great generate 
part of the lenticular matter becoming absorbed, lous ' 
the insoluble cholesterine is left in the vitreous 
chamber. 

Among the natives of India these appearances are 
sometimes seen, in consequence of the lens having 
been thrust down into the vitreous, in the operation 
of depression or roclination fdf the cure of cataract. 

We not unfrequently have patients applying for 
relief at the Ophthalmic Hospital under* those cir¬ 
cumstances, suffering from atrophy of tho retina and 
choroid, together with sparkling synchysis. 

Haemorrhage into the Vitreous. —It is by no bloob in 
means uncommon to meet with cases in which an tub Vi- 
effusion of blood iuto the vitreous has taken place, in TEEOUS - 
consequence of a blow, or else from rupture of diseased From blows 
vessels in the choroid or retina. For instance, a "^‘ e s J ® aaeJ 
person is struck on the eye, and independently of ts 
chemosis, he finds that he cannot see clearly, the field 
of vision being obscured by a reddish haze. With the Appear- 
ophthalmoscope, the vitreous will appear of a diffused, allcea - 
bright scarlet colour, the optic disc being dimly seen 
through it; spots of ccchymosis will probably also be 
observed in the retina. 

The effused blood may be rapidly absorbed, and the Quietly 
vitreous return to its normal state of transparency; “>aorbe<l. 
but if the hasmorrhage has been at all profuse, a clot 
may be formed in the axis of vision, rendering the 
patient more or less blind. The fibrine of a clot of 
this kind usually undergoes fatty degeneration, and 
gradually becomes absorbed; but haemorrhage into 
the vitreous-may lead to opacity jmd further degene¬ 
ration, and consequent fluidity of that structure ; on 
this account we should be guarded in giving a favour¬ 
able prognosis in such a case: moreover, the clot may a central 
remain in situ; and should it even disappear, we may l‘ lot I ?W 
subsequently discover that considerable injury has l 8 j^htl r 
been done to the retina, and that its functions have 
become permanently impaired. 

There can seldom be any difficulty in forming a Diagnosis, 
correct opinion with respect to the nature of a lesion of 
this kyid; for if the haemorrhage lm s occurred in con¬ 
sequent of an injury, the inafftirment of vision will 
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have originated at the time the blow was inflicted; but 
if from the effects of disease, the history and symp¬ 
toms, together with the ophthalmoscopic appearances 
of the part, will sufficiently determine the diagnosis. 
It is possible that a malignant growth in its earliest 
stages, or a separation of the retina from the choroid, 
might be mistaken for a clot of blood in the vitreous 
chamber; a little care, however, bestowed, on the in¬ 
spection of the part, will speedily remove any doubt 
there may have been on the subject. If the case should 
bo one of malignant tumour, the aspect of the excres¬ 
cence can hardly bo mistaken, the pain and tension of 
the eyeball, combined with the ophthalmoscopic ap¬ 
pearances, indicating the serious nature of the mischief 
going on in the eye. By means of the lateral method 
of examination, the tumour inay generally be clearly 
defined, as soon as it projects slightly beyond the 
plane of the fundus of the eye. 

Ento/.oa in the Vitreous. —Cysticerci are occasion¬ 
ally found in the vitreous chamber, the cyst in which 
they grow being attached to the retina or choroid. 
Dr. Liebreich states that the ento/.oon is first deve¬ 
loped behind tins retina, and having perforated it, 
enters the vitreous chamber. A contracting and clou- 
gating movement of the cyst may he clearly observed, 
though the parasite itself cannot be distinctly seen, 
on account of the opaque sheath in which it is con¬ 
tained. After a time the cyst bursts, and the head 
and neck of the creature may then be defined. It is, 
however, remarkable that, up to this stage of the 
disease, the parasite appears to cause no inconvenience 
beyond the shadow cast by the wavy motion of the 
cyst in front of the patient’s retina; there is no pain 
or irritation in the eye. 

l)r. Liebreich relates a case of a cysticercus in the 
vitreous, which lie not only diagnosed, but removed: 
passing a pair of canula forceps into the vitreous, he 
seized the parasite and withdrew it from the eye. 
During the operation, he contrived to illuminate the 
vitreous with an ophthalmoscope which he fixod to his 
forehead, enabling-him to use both his hands, and thus 
accomplish the< necessary manipulation.* Cases of a 
— ..- 

“Atlas (rOit’ithalmbsijdliie,” par le Dr. R. Liebreich* p. 18, 
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similar kind have from time to time been recorded ;* 
in some the lens was first extracted, and subsequently 
the parasite removed ; these operations, however, have 
not been very successful. 

In many parts of India filar jm are frequently found Piiaruu in 
in tho eye of the horse : the entozoon is seen in the an- horses, 
terior chamber, moving about like a thin white thread 
in the aqueous humour. In the early stages of the 
disease it excites no irritatioi* or inconvenience, but 
ultimately inllammation and ulceration of the cornea 
occur, and the contents of the eye, together with the 
parasite, are evacuated. This may generally be averted 
by puncturing the cornea, and allowing the aqueous to 
gush out through the aperture, and with it the cuto- 
zoon.j" The filaria has also been found in the human 
vitreous.£ 

Foreign Bodies. —The ophthalmoscope is of the Fonr.roir 
greatest assistance in enabling us to estimate correctly ^ v, B . h 
the position of foreign bodies in the vitreous, aud rufous, 
there is no class of cases that demand our more 
earnest consideration, for the sight of both eyes is 
frequently compromised, the one by direct injury, tlie 
other from sympathetic irritation. As an instance 
of the aid afforded by the ophthalmoscope, we may refer 
to a case in which a small particle of steel had penetrated 
the upper eyelid and sclerotic, and entered the vitreous 
chamber. The patient was under Mr. Dixon’s care, Deteetod 
and on examining the eye with the ophthalmoscope, 
he was enabled to detect the foreign body behind the 
lens. Mr. Dixon removed it by perforating the 
sclerotic at its lower and outer pai-t, and passing a Should ho 
pair of canula forceps into the vitreous, with which 
he caught hold of the foreign substance and so with- delay, 
drew it from the eye. The patient made a rapid re¬ 
covery. 

It is impossible to lay down special rules in treating 
accidents of this kind; almost every instance we meet 
with will require some peculiar manipulation, and wo 
must exercise our own judgment, ingenuity, and me¬ 
chanical skill in contriving the most appropriate 


* Carter’s Translation ofrfeider, p. 162. 
f See Indian Aimalti, No. 20. Jt'04&er’s “Zander,” p. 191. 
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means for accomplishing onr purpose. With the 
ophthalmoscope, a foreign body may usually be de¬ 
fined, if sought for soon after it has penetrated the 
vitreous chamber; hut after remaining there for some 
time, it is likely to become hidden by a covering of 
false membrane. The following case is an instance 
in point:— 

Ca»e.— Mr.-, last cold season, was struck in the 

eye by^g No. 3 shot, which penetrated the lower part 
of the sclerotic. He gradually lost his sight, and I 
was consoled, regarding the case, some two months 
after the accident had occurred. I found that he was 
quite blind with the right eye ; the pupil was dilated, 
and the vitreous hazy, the sclerotic and conjunctiva 
were slightly congested (T.N.); the patient suffered no 
pain in the eye. On examining it with the ophthal¬ 
moscope, I found the retina detached from the choroid, 
and at the bottom of the vitreous chamber the shot 
could bo seen encased in a whitish mass. As there 
was no possibility of restoring the sight, and as the 
foreign body did not appear to cause any irritation, I 
directed ray patient merely to keep the eye closed with 
a pad and bandage, and after a short time the con¬ 
junctival congestion entirely disappeared. 

Unfortunately, in India, we constantly meet with 
instances of a foreign body in the vitreous, in the 
shape of a dislocated lens, for the uneducated native 
practitioners usually operate for the cure of cataract 
by reclination. Suppose a patient is brought to ns in 
great agony, with his eye violently inflamed from a 
recently performed operation-for depression. On exa¬ 
mination, we see the opaque lens bobbing about behind 
the iris, and it is necessary t® decide at once as .to the 
treatment to he pursued under the circumstances. If 
the lens has been depressed within a week or so, and 
the patient has still some perception of light, we 
should attempt to save the eye, removing the lens by 
linear extraction. We may experience some diffi¬ 
culty in accomplishing this, on account of the ad¬ 
hesions which will probably have formed between the 
iris and the lens. If the, dislocation has existed for 
more than fourteen days, and the patient is suffering 
from considerable pain in the eye, and has lost afi 
perception of light, it is better to cut through the 
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cornea at once, and tnrn out the contents of the eye- or tho 
ball; any palliative treatment we may adopt must evaouato 
expose the patient to the risk of losing the other eye 
from sympathetic irritation ; and there is no chance of 
the diseased one being, in future, anything but a source 
of annoyance and pain, so that the sooner it is de¬ 
stroyed the better. 
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DISEASES OF THE LENS. 

Palholoyy of cataract—Lenticular cataracts — Soft — 
Cortical- Hard — Treatment—Preparation of pa¬ 
tient- Opera!ion—Depression — Sol.nl ion —J Flap ex¬ 
traction — Modifications—1 linear extraction — Trac¬ 
tion ope rat ion — Modified, linear extraction—Linear 
extraction without iridectomy—Choice of an opera¬ 
tion Capsula r cataract—Traumatic cataract — Dis¬ 
locations of the lens. 

PATHOLOGY OP CATARACT. 

Cataract. —The subject which will almost exclusively 
engage our attention in this chapter is that of opacity 
of the lens, or cataract. 

The term cataract should be restricted to instances 
of opacity of the lens in which, so far as we can ascer¬ 
tain, no disease, exists in any of the other structures 
of the eye. The tension of the eyeball is normal; the 
patient does not experience sensations of flashes of 
light, before his eyes ; the iris is healthy, and responds, 
though it may be slowly, to the stimulus of light. In 
fact, the symptoms of cataract are gradually increasing 
dimness of vision, which is accounted for by advancing 
opacity of the lens. v ' If the opacity is in the capsule, 
and the lens is transparent, the term capsular cataract 
is employed. If both lens and capsule are opaque, we 
call the condition a capsulo-lentieular cataract. 

Causes. —The causes of cataract, excluding traumatic 
and capsnlar cataracts. Wive long been a subject of dis¬ 
pute. It is possible that, in some instances, alterations 
in the constituents of the blood have a direct TnHuepce 
on the formation of cataracts, as, for example, in dia¬ 
betes ; nevertheless it is a mistake to fancy that persons 
suffering from diabetes are very subject to cataract; 
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and it is a still greater mistake to suppose, sneh persons 
do not make good recoveries after operation. Dr. F. 

Kendo,* increasing the specific gravity of the blood by Artiflcini 
injecting saline solutions into the intestines of living production 
frogs, found that their lenses became opaque, and the ° ' 
opacity disappeared as soon as the consistency of the 
circulating fluid was restored. He also discovered 
that by f reezing these animals their lenses were ren¬ 
dered opaque, and arrives at the conclusion that mole- From tem- 
cular changes taking place in the tubes (of which lie 
conceives with Kolliker that the lens is composed) Manlrcs in 
render the crystalline opaque. So far as the tubes of the lens, 
the lens are concerned, I cannot agree with M . Jvnnde, 
but when we eonsideFthat the lens contains upwards 
of 60 per cent, of water in its normal state, we may 
readily concede this much, that alterations in the spe¬ 
cific gravity of the blood may very well occasion such 
molecular changes in the lens as shall render it tempo¬ 
rarily opaque, lint admitting all this, it hardly brings 
ns nearer the solution of the question as to the actual 
cause of cataract, more especially as we find, in certain nv> parallel 
diseases attended witli a great drain of water from the >" p'lttao- 
hlood, as cholera, that opacity of the lens does not '° KJ ' 
occur. 

Cataract appears in very many cases to be due to Sponta- 
fatty degeneration of tlie lens fibres, and this condition neous eatn- 
may be induced by causes affecting its nutrition,™ 0 ’ uly ' 
whether arising from alterations in the blood, from 
defective innervation, or from mechanical separation. 

Traumatic cataract may be induced, as m the ex- Traumata 
perimonts of Dr. A. JVloers.f by passing a fine thread cat “ ruct . 
through the lens. In-the first instance, changes occur-— 
in the cells lining the capsule, these give rise to rapidly mwItTof 
increasing cell-growths, and as this process advances, Moors, 
alterations take place in the nnclftts of the lens, which 
becomes opaque, and lastly, its -cortical substance is 
involved in the degeneration. 

Classification of Cataracts. —Cataract* may be di- 
vided into two classes, the lenticular and capsular; in tiou ot ' 
the former the lens is involved, and in the latter tbo cnt “ rBOts - 

* “ Zeitsehrift fttr wiss. Zoologie,” von SLabold u. Kolliker, 

Bd. viii. p. 446, 1857. 

,> t “ Arch, fttr Path. Anat.,” von E. Virchow, Bd. xxxii. p. 45, 

1864. ° 
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capsule; or rather, the inner or outer surface of the 
capsule becomes opaque, in consequence of the forma¬ 
tion of neo-plastic growths in this situation. Lastly, 
we shall have to consider the circumstances of trau¬ 
matic cataract. 

Lenticut.au. Cataracts may be described under four 
heads : the soft, cortical or mixed, senile or hard, and 
zonular cataracts. 

1. Stiff Cataract is most commonly mot with among 
infants and young people, the patients being under 
thirty years of ago. 

In instances of soft cataract the fibres of the lens 
not only undergo fatty degeneration, but are disin¬ 
tegrated and broken up. On account of the contents 
of the capsule being fluid, it bulges forwards, pushing 
the iris before it, and lessening the antero-posterior 
diameter of the anterior chamber. 

It is hardly possible to mistake this form of cataract; 
the pupil being fully dilated with atropine, the opaque 
lens appears like a bag full of creamy fluid, being per¬ 
fectly free from stria:, whether examined by direct or 
transmitted light. A few opaque or chalky-looking 
spots are occasionally noticed on the inner surface of 
the capsule, and now and then flakes of cholesterine 
may he seen in it. On examining the lens with the 
ophthalmoscope, it will he found that the opacity 
reaches to the circumference of the lens, so that we 
cannot possibly see any portion of the fundus of the 
eye in these cases. 

It sometimes happens that the contents of the cap¬ 
sule when fluid are gradually absorbed, with the excep¬ 
tion of a small quantity of its earthy material, which 
attaches itself to the inner surface ; at the same tiiiie 
the capsule shrinks, so that ultimately wo notice a 
white, irregular-looking membrane, situated behind 
the pupil, and by transmitted light its surface ap¬ 
pears wrinkled. The opacity seems to be placed at 
some little distance behind the iris, a space evidently 
existing between the pupil and the opaque mem¬ 
brane. 

The remains of a soft cataract of this kind are gene¬ 
rally very tough, and the elasticity of the capsule 
having been greatly impaired, or lost, it is difficult t» 
destroy these membxan.es with a needle; they are 
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better taken away by opening tbe anterior chamber, 
and seizing the opaque capsule with a pair of forceps, 
when it may be withdrawn from the eye. 

2. Cortical , or Mixed Cataract .—Until tho age of 2. Cortical 
forty the nucleus of the lens is hardly distinguishable ff^d'ie 
from its cortical substance, and as the so-called cor- age . 
tical cataract often occurs before this age, the term is 
scarcely well chosen to distinguish this form of the ^ aroe jij_ 
disease from opacities involving tho nucleus of tho chosen, 
lens. 

The first appearance of a cortical cataract is gene- stria- begin 
rally observed as a scries of stria), commencing at the ferenc”” 1 
circumference of the lens and converging towards its 
centre. The strim are often situated at some distance 
behind the iris, in the posterior layers or substance of 
the lens; tho pupil having been dilated with atropine 
this condition is best seen by the direct method of exami¬ 
nation ; or by lateral illumination. As tbe cataract ad¬ 
vances, tbe strirn increase in breadth and length, and 
become of a whitish colour; the younger the patient, 
and the more rapid the advance of the cataract, the 
broader and more mother-of-pearl like the opaque 
bauds in tbe lens appear. They ultimately occupy 
tlie entire lens, when the cortical cataract is complete. 

The fully formed cataract presents the following when fully 
appearances : undilated, the pupil lies immediately on formed, the 
tlie opaque lens, the degenerated cortical substance catV-'" 
extending up to the anterior capsule.* The pupil ract. 
having been dilated with atropine, the lens appears 
uniformly opaque, and is marked with bands of mother- opal-lik- 
of-pearl or opal-like appearance ; tho centre of the lens bands, 
may present a slightly yellowish tint, and by trans¬ 
mitted light it will be seen to be of a denser con¬ 
sistency than its circumference. # This point is best ir . 
determined, however, by the ophthalmoscope; with the a- 
aid of this instrument wc shall discover that the mar- dense, 
gin of the lens allows a certain number of the rays of A11()WS „ 
light to pass through it, and a reddish reflection may reflect i<* 
be observed from the fundus of the eye; the denser tlie 
central portion of the lens entirely obstructs the re ma ‘ 
rays of light from reaching the choroid, and appears 
as an opaque mass, surrounded by a dim reflection 


Maladies des Yeux,” M. 'Wicker, vol. ii. p. 150. 
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from the fundus through the circumference of the lens. 
In the case of a soft cataract no such coloration is ob¬ 
served, nor are there any stria; to he seen on its surface. 
If the cortical cataract appears in a person advanced 
in life, or is of long standing, the fibrous bands of the 
cortical substance are less marked, and the centre of 
the lens (its nucleus) assumes a more decidedly amber 
tint. 

3. Smile., or Hard Cataract .—One of the difficulties 
we meet with in tracing the characteristic appearances 
of a sciiih; cataract, arises from the slow invasion and 
indefinite character of the disease in its early stages. 
As a person advances in life, senile changes take place 
in tiic lens by which its nucleus is rendered amber- 
coloured and in some degree opaque, and yet the in¬ 
dividual may possess very good sight, at most being 
only presbyopic, and is not considered to have cataract; 
hut if this degeneration advances, and the nucleus of 
the lens becomes sufficiently opaque to prevent the rays 
of light from reaching the retina, a senile cataract is 
then said to exist. 

This form of cataract seldom occurs in a patient 
under forty-five years of age. In its early stages 
the Ions presents a yellowish, or amber colour, most 
marked in its centre, and a clear space may be seen 
to exist between the pupil and the opacity, the cor¬ 
tical substance of the lens being comparatively unaf¬ 
fected. O n dilating the pupil, we shall notice opalescent 
strim extending from the circumference towards the 
axis of the lens. As the disease advances the striae 
become deeper and more distinct, hut still the promi¬ 
nent feature in the lens is its amber-coloured centre, 
which is indeed the principal characteristic of the hard 
cataract. On examination with the ophthalmoscope, 
the circumference of the lens will be found to be less 
opaque than its nucleus, and a reflection from the 
fundus of the eye will be observed. It is in consequence 
of the nuclehs of the lens being most early involved in 
cases of this kind, that patients see better after sun¬ 
set, or when the pupil is slightly dilated, so that rays 
of light can pass through the margin of the lens to the 
retina. A weak solution of atropine, if applied to the 
eye once or twfee a week, by keeping the pupil slightly 
dilated, may enable such a person to walk about, or 
even read and write with comfort. 
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In these cases of senile cataract, we may frequently 
observe delicate spots on the inner surface of the 
capsule ; they consist of fatty epithelium ; and as these 
degenerative changes advance in the cells of the capsule, 
it becomes lirmly glued down to the cortical substance 
of the lens, so that it is often difficult to separate the 
two. At the same time the lens becomes flattened 
from before backwards, and its circumference sharp 
and contracted; this, in fact, is the usual form of the 
lens after it has undergone senile degeneration, and 
become converted into a hard cataract. 

The length of time which a senile cataract takes to 
form is very uncertain. We are frequently pressed by 
patients to state bow long they are likely to be able to 
read, or get about by the aid of the affected eye; but 
we must carefully avoid committing ourselves to an 
opinion on these matters, for it is quite impossible to 
determine, in any individual case, how long these 
senile changes may continue without producing blind¬ 
ness. 

4. Zonular Cataract is most frequently a congenital 
affection, but may occur in after life as ap efleet of 
irido-ehoroiditis. 

~ tn infancy, opacities of the Ions of this description 
may be overlooked, the child not showing any signs 
of defective vision until he is about two years old and 
begins to employ his eyes on small objects ; even thou 
ho may sec very well. I have now a young man under 
my care, nineteen years of age, whd is affected with 
zonular cataract in both eyes, but is employed as a 
compositor, and states that his sight has not grown 
worse as long as he can remember; but from constantly 
holding his head close down to the typo upon which he 
is engaged, so as to magnify the visual image, he has 
become intensely myopic; it was oft this account that 
he lately consulted me. 

The opacity of the lens in zonular cataract is situated 
between the posterior cortical layers of the kens and the 
nucleus ; it is seen, therefore, at some distance behind 
the pupil, the anterior cortical substance and the 
nucleus intervening between the opacity and the iris* 

The pupil having been dilated with atropino, a 
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whitish grey film is seen in the lens in the position 
above indicated, looking very mnch as though a piece • 
of silver-paper had been stuck on to the posterior sur¬ 
face of the lens. The opacity is always greatest in the 
axis of vision, often appearing to be of a chalky con¬ 
sistency, with stria; radiating outwards from this 
central portion ; the circumference of the lens is fre¬ 
quently perfectly transparent. 

These cases of zonular opacity may bo divided into 
two classes, the stationary and the progressive. In 
the foriaer, the opacity is always well defined, small, 
and the circumference of the lens perfectly transparent. 
If a zonular cataract presents appearances of this kind, 
we may be almost certain that it will not advance for 
years, of- it may be for life. On the other hand, if in 
addition to the central opacity, we notice that the cir¬ 
cumference of the lens is marked with small opaque 
dots, or striae, we may he sure that the cataract will 
progress, and we must plan our procedure accordingly. 
These streaks and spots in the cortical substance of the 
lens are best seen by means of the lateral method of 
illumination. 

If an eye affected with zonular cataract ho examined 
with the ophthalmoscope, we shall, unless in a far 
advanced case, see the fundus of the eye clearly through 
the circumference of the lens; and even through its 
densest portion a dim reflection from the back of the 
eye will be perceptible. 

It is a matter &f considerable practical importance to 
diagnose between a stationary and advancing zonular 
cataract, for in the former the operation of iridectomy 
will be necessary, but if the cataract is advancing it is 
better to remove the lens. 

Several other rare forms of cataract have been de¬ 
scribed by various'writers on the subject; among these. 
black cataract has held a prominent place; this form 
of opacity of the lens appears to arise from an i nfilt ra- 
tion of liaematme into the opaque lens,* and often 
indicates some deep-seated disease of the eye; cho- 
roido-retinitis has more than once been observed after 
extracting such a lens. 

The calcareous or bony cataract is another rare form 


* “ Maladies des YtyixL. A. Desmarres, t. iii.op. 72. 
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of disease, the lens undergoing calcareous degeneration Bony 
similar to that met with in other parts of the body. cataract. 

TREATMENT OF CATARACT. 

Preliminary Examination.— Before describing the trf.it- 
operations usually resorted to for the removal of an y ><nt of 
opaejue Ions, it will be desirable to point out certain cATAHALi • 
preliminary considerations which should precede any nreiimmury 
operative interference, and the result of which must inquiry, 
guide us in the choice of an operation, and the 
general management of the case. We should en¬ 
deavour to ascertain, in the first instance, the special 
characters of the cataract to be operated, on—iirst, 
as to its consistency, and secondly, as to tl>e extent, 
of the cortical portion involved: and lastly, we 
should investigate the condition of the eye irrespec¬ 
tively of the cataract, the state of the patient’s health, 
together with the preparatory treatment which may 
be necessary before the operation. 

1. As to 1 he Nature of the Cataract. —There can be i. Nature 
no difficulty in the diagnosis of a zonular cataract; 
but the question often arises whether thy Cataract is 
a fluid or a cortical one, and doubtless in some cases Zonular 
the two forms of cataract run into one another, and 
the character may then he obscure. But the pupil 
having been dilated witli atropine, if the anterior sur- 
face of the lens appears to bulge forwai'ds, the lens 
being uniformly opaque, and of a#cream colour, no 
stri.o, or only faint ones, being visible on its surface 
when examined by transmitted light, when, moreover, 
with the ophthalmoscope, we find the lens densely 
opaque up to its circumference,—under these circum¬ 
stances, we may almost safely predict that the con¬ 
tents of the capsule are fluid. # 

In some rare instances the nucleus jmay be hard and Morpi^ui.-m 
the cortex fluid (a Morgagnian cataract), in which «i*turact. 
case the hard nucleus can be seen floating^ibout in the 
fluid lenticular matter. Cases of this kind are not 
likely to occur before the patient is forty years of age, 
for until that time of life the nucleus of the lens can 
hardly be said to exist. 

The cortical cataract, when fully formed, presents Cortical 
the mother-of-pearl-like striae, or bands, on its surface, known i>y 
which tore characteristic of this.form of opacity of the Ua strlu ‘‘ 
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lens; but the opaline, fatty cortical substance may 
often enclose a hard nucleus, especially if the patient 
is upwards of forty-five years of age. We must always 
carefully examine an eye affected with apparently cor¬ 
tical cataract by transmitted light, and if we detect an 
amber tinge in its central part, we may fairly expect 
that its nucleus is a hard one. 

Lastly, the amber eolonr of the senile cataract is 
hardly to be mistaken, especially if stria: are seen 
radiating inwards from- its circumference, and if on ex¬ 
amination with the ophthalmoscope we fiud the centre 
of the lens densely opaque, while its outer part allows 
a few rays of light to pass through it from the fundus.- 

2. Extent of the Cataract ..—Having formed our 
opinion ^ to the nature of the cataract, the next 
question is as to the extent to which the lens is 
involved—is the whole of its cortical substance 
opaque or not P It is of considerable importance 
to determine this point, because, if the cortical sub¬ 
stance of the lens is still transparent, during the 
extraction of the cataract the cortical matter may be¬ 
come detached and entangled in the iris, and, escaping 
our notice, it may subsequently set up inflammation 
in the part, and cause dangerous hyperaction in the 
deeper structures of the eye. If, on the other hand, 
the whole of the cortical substance is opaque, wo shall 
more easily see any fragments of the lens which may 
happen to he left in the anterior chamber, and may 
generally remove them without difficulty with the scoop. 

The best means we have of ascertaining the extent 
of the cortical substance implicated is, to examine the 
eye by transmitted light, noticing if the free margin of 
the iris appears in absolute contact with the opaque 
lens, or if there is a space between the pupil and the 
cataract; in the former case the anterior part of the 
cortical substance is evidently opaque; but if the iris 
appears separated from the cataract, some of the cor¬ 
tical substance of the lens iB still transparent. We 
shall more readily observe these distinguishing features 
if the pupil has been very slightly dilated with atropine. 

It lias been proposed, ia cases where the cataract 
has been long forming, and therefore causing consider¬ 
able impairment of vision, but yet the cortex of the 
lens has not become wholly involved, to punettwe^th* 
ca ps ule, and thus liastqp the degenerative process. In- 
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stances may sometimes occur where this plan is advi¬ 
sable, but I should generally prefer, having performed 
iridectomy, to extract such a lens in its capsule, so that 
none of the soft and transparent cortical matter might 
attach itself to the iris. 

Another important question is likely to arise regard¬ 
ing the maturity of a cataract. Supposing that in 
one eye the lens is opaque, and in the other tolerably 
transparent;, should we wait till both eyes are equally 
involved before operating, or should we remove the 
cataract at .©nee P It seems better, without doubt, to if one lens 
get rid of the opaque lens under these circiTm.stances, ou 'y is 
because there can be no valid reason for keeping our m'oveTt. r> 
patient in suspense and discomfort till he is completely 
blind, when by operating on the one eye jje may be 
able to use it, while the degeneration is progressing in 
the other, and may thus be enabled to perform the 
ordinary duties of life without interruption. 

It may be laid down as a general rule, that, when 
both eyes are involved, only one should be operated on Operate <»n 
at a time; I hardly know of any circumstances that ^° nl - v 
would maxe me perform a double extraction at one 
sitting, unless in the instance of double traumatic 
i^itaract, when we should do well to relieve both eyes 
as soon as possible from the irritation induced by the 
swollen and opaque lenses. 

3. As to the Absence of Complications .—Before un- 3 . Ascertain 
dertaking an operation for tbe cure of cataract, we must JJf? 0 “{j“ uoe 
be fully satisfied that the case is one of pure cataract, disease. 
This observation may appear superfluous ; nevertheless 
•the caution is very necessary, because opacity of the 
lens and cataract may be very different things. It is 
not necessary for me to recapitulate the characteristic 
symptoms of glaucoma, choroiditis, irido-choroiditis, 
and such like diseases, which implicate the lens and 
render it more or less opaque, because I have distinctly 
defined cataract to be an opacity of the lens arising 
from no such assignable causes. If, therefore, the iris 
is unhealthy or the tension of the globe is abnormal, 
the case is not one of simple cataract; and unless we 
are thoroughly acquainted with the various diseases 
which cause opacity of the lens, we cannot possibly un¬ 
dertake so serious an operation as extraction with any 
confidence of success. 

It is always desirable to determine, before operating 
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for cataract, the amount of vision the patient possesses, 
for it may happen that in addition to the cataract he 
has atrophy of the disc, or detachment of the retina, 
or other disorganization—conditions which we could 
not ascertain by any external symptoms, and which 
may have come on so gradually, that the patient him¬ 
self may be quite unaware of there being any compli¬ 
cation of the kind. To determine the amount of 
vision, the pupil must be fully dilated with atropine ; 
and 1 may here remark that if the patients i>npil doc « 
not dilate readily on the application of atropine to the 
eye, it is %n unfavourable siyn, the choroid, or iris, 
being very probably compromised. The action of the 
mydriatic being fully established, the patient is to be 
taken intent dark room, and the flame of a lamp held 
at various distances, and in different positions with 
respect to the eye; if he sees the flame with tolerable 
distinctness in all directions, particularly above and 
below the eye, we may bo pretty certain that no detach¬ 
ment of the retina exists, anil that the optic nerve is 
healthy. Even in the case of young children we may 
generally succeed in making an examination of this 
kind, and it is very necessary, for the soft cataract 
met with among infants, especially if accompanied 
with a rolling motion of the eyeballs, generally indi¬ 
cates deep-seated disease. Our prognosis in such a 
case will be Car fronft. a happy one, unless the little 
patient's attention is caught by, and his eyes follow, 
the flame of a candle held before him. 

4. General, Health .—We must also take the circum¬ 
stances of the patient's general health into our con¬ 
sideration before operating for cataract; if weak, or 
otherwise out of sorts, we must put off the operation 
until his health improves. The existence of chronic 
bronchitis is especially against the success of tho ope¬ 
ration. All that can be said on this subject is, do not 
operate if the patient is not in his usual state of health, 
and if he is, yie less preparatory treatment he has the 
better, unless we propose giving ether, as I shall sub¬ 
sequently explain. 

Besides carefully considering the state of the pa¬ 
tient’s health, we must also satisfy ourselves as to his 
temper. /I lately had under my care an unfortunate 
gentleman, whose history has left a lasting impression 
on my mind; his general health was good, and the 
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eye most favourable for operation, but, unfortunately, 
my patient possessed a most irritable temper; no 
sooner was the operation over than the bandages were 
torn oft', all rules and treatment set at defiance, and 
of course the eye was lost. It is seldom that we meet 
with patients of this kind; and our best chance of 
obtaining information on the subject is through 
their usual medical attendant or friends, it is evi¬ 
dently necessary to make inquiries on these mutters, and make 
It is also well to allow our patients to settle any busi- i’ r<IV1 ' 
liens they may have in hand, bo aa to be able to #ive 
themselves up entirely to our bidding during, and after, 
the operation. 

PllEl’ARATiON OX’ THE P AT I ENT. -As I have above PRnrAKA- 

stated, the immediate preparation on the pnrt of the T,ON > 
patient will depend upon whether we are going to 
administer ether while operating or not; if not, the 
less we interfere with his usual habits, the bettor. 

Ether .—If we propose giving ether or chloroform, it in case or 
is well to prescribe a dose of castor oil, or some other ot ier ‘ 
purgative, two days before the operation, and the day 
immediately preceding it the patient should take no 
solid food after 1 p.m. ; we should then endeavour to 
operate early the next morning, before he has tasted To prevent 
either liquid or solid food. If these precautions are vomiting, 
followed out it is very seldom indeed that a patient 
will vomit after inhaling ether. ' 

With regal’d to the advisability of administering 
ether during the various operations for extracting 
the lens. The principal arguments against its use are, 
that people have died under its influence, and that Objections 
it is likely to be followed by vomiting. The first to otl,or - 
of the objections, if valid, is equally applicable to 
other operations, and is hardly tenable at the present 
day; and as to vomiting after «ther, if the patient 
is previously prepared, it seldom occurs, and should 
vomiting take place, an elastic bandage secured over 
the eye immediately after the operation, prevents 
injurious consequences. I may add that a subcu¬ 
taneous injection of morphia prior to the operation, 
will almost certainly prevent vomiting, if used in addi¬ 
tion to the preparatory measures above described. 

On the other hand it may be urged, that during Advantages 
extraction it is most important to have the patient ‘’T.mlirate 6 
absolutely passive and free froiji pain, and this antes- v >n< L a 
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thetics secure, rendering the proceeding comparatively 
easy, and increasing the chance of success, particularly 
if the operator is young at his work; and lastly, it 
Ano-Nibosia Bavcs the patient some suffering and anxiety, 
should ho Upon one point I would strongly insist, it is this— 
complete. that the patient should he rendered absolutely and 
completely insensible; both sensation and reflex 
action must be totally in abeyance during the time 
we are operating, otherwise it were far better to 
leave anaesthetics alone. Unless I have an assis¬ 
tant with jne who is in the habit of administering 
ether, I very much* prefer giving it myself, and 
then proceeding to operate; there is nothing so 
fidgeting as seeing an assistant turning to you with 
a diffident air, as though to inquire if you wished any 
more ether given, or as if seeking to know whether 
all were safe with the patient; under these circum¬ 
stances it is better to take the matter in hand oneself. 

Before closing these remarks on anaesthetics, I am 
Disapproved bound to observe, that some of our most able surgeonB 
>y some. Beem hardly to approve of them. It may be that 
these gentlemen have had such vast experience, that 
they do not stand in need of the aid which ether 
certainly affords the operator, and doubtless after long 

t practice one feels that in many cases better success may 
)c, obtained in remoung a cataract without the aid of 
Invaluable anaesthetics ; nevertnbless to surgeons who have not 
skilful"ope- fl )e wards of an ophthalmic hospital at their command, 
rators. 1 I can say with confidence, operate when your patient 
is fully under the influence of chloroform, and then, 
with ordinary care and knowledge, your success will 
be great; abstain from giving chloroform, and you 
may spoil many eyes before you can attain the like 
happy results. 

1 may now proceed, to describe the operations em¬ 
ployed for the cure of cataract, and I shall subse¬ 
quently make a few general remarks upon the applica¬ 
bility of the various operations to different cases. 


BEcturx- 
IIOK OK 

Boi-kuo- 

S1XIS. 


OPERATIONS. 

(See selection of an operation, p. 504.) 

Depression &r Reclination of the Lens. —The in¬ 
strument required for the operation is a fine needle 
having its free extremity flattened and slightly curved. 
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The pupil having been dilated with atropine, the General 
patient is to be seated on a low chair facing a window, arrange- 
so that the light may fall upon the eye to be operated mouU - 
on. The other eye being covered, and the eyelids of 
the eye to be operated on being kept open by means 
of a spring speculum, the patient’s head is to be 
secured by an assistant, and the surgeon either stand¬ 
ing or sitting in front of his patient proceeds to per¬ 
form the operation. 

Supposing the left eye is to be operated on. the operation 
surgeon, taking the curved needle in Ins right hand, as described, 
he would a writing pen, should rest his fourth finger 
on the patient’s temple, and run the point ofthe instru¬ 
ment through the sclerotic, at about a line from the 


Fro. 35. 



circumference of the cornea, a little below the level of 
the horizontal diameter of the pupil; then thrusting 
the needle onwards, its convexity being turned towards 
the iris, the concavity is to be pushed against the 
summit of the crystalline, so as if) force the lens down- 
wards ; the needle is then to be passed round the leus, turn, 
breaking through the suspensory ligament; and lastly, 
its curved point is to be drawn across tie anterior sur¬ 
face of the lens, so as freely to rupture its capsule, 
after which the lens is to be thrust backwards into the Isms de- 
vitreons (Fig. 35), leaving the pupil clear and vision l> re88 ' !Cl - 
distinct. The needle may then be withdrawn from the 
eye, taking oare to keep its sharp poiiii turned away 
from the iris. 

Tin? only after-treatment necessary will be to close 
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the eye for a few days with a pad and bandage. If 
any inflammatory or other complications occur, they 
must be treated upon the principles which I shall 
describe more fully when speaking of extraction of the 
lens by the flap operation. 

The Operation op Solution or Absorption. —The 
pupil having been fully dilated with atropine, and the 
patient laid ou his back on a convenient couch, in front 
of a good light, the eyelids are to be separated with a 
stop-speculum, aud the surgeon, standing or sitting 
behind his patient’s head, passes a needle rather 
obliquely through the cornea at a point just within 
the position of the fully dilated pupil, puncturing the 
centre of the anterior capsule and cortical substance 
of the lens. No pressure should be exercised on the 
Ions, or we may thrust it backwards into the vitreous 
chamber ; this may be avoided by using the needle as 
a drill, rotating its handle gently, so as to hove a hole 
through the capsule and into the lens. As the needle 
is being withdrawn from the lens, the capsule may 
be torn open to about the extent of the undilated 
pupil. 

The size of the opening thus made in the capsule 
must, however, depend upon the nature of its contents : 
if fluid, we may freel^ncise the capsule, end allow the 
soft lenticular matter to escape into, the anterior el 1 am¬ 
ber; but as a general rule, we cannot be too cautious 
in lacerating the capsule; it is far better to have to 
repeat the operation than to do too much at one 
time. ' _ 

In tlie majority of cases, the needle will have to be 
used as above described soveral times, at intervals vary¬ 
ing from a month to six weeks ; but it may be laid 
down as a rule, that (k> long as the eye remains at all 
irritable after one operation, a second operation should 
not be attempted : among persons advanced in life, it 
frequently takes a year before the whole of the lens is 
absorbed. At each fresh operation the needle may be 
more deeply drilled into the lens; but as I have before 
remarked, we can hardly exercise too much caution in 
these cases; for if any of the lens substance escapes 
through the opefting we have made in the capsule, and 
attaches itself to tile iris, it may set up violent inflam¬ 
mation, rendering it necessary for us to take aw&y the 
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crystalline at once, or it is just possible we may suc¬ 
ceed in introducing a small scoop through a wound in 
the cornea, and removing the offending particle from 
the eye. 

I do not think it advisable in such cases to attempt 
a palliative plan of treatment for more than a few 
days ; if our efforts to stop the inflammatory action, by inflam- 
the removal of the source of irritation with a small mation 
scoop, and subsequently by the frequent instillation of oocar9 > 
atropine, prove unavailing, we should proceed at once i e ns. 
to remove the lens. 

Provided no complications occur, the after-treatment After- 
of an ordinary needle operation is simple enough. As treatmeut - 
a matter of precaution, the eyes had better be closed for 
a few days, and the patient placed in a dark room ; the 
pupil of the eye operated on should always be kept 
fully dilated with atropine, and if no irritation occurs, 
the patient may be allowed to go about as usual in 
four or live days after the operation, keeping the eye 
closed, however, and the pupil dilated with atropine 
for a fortnight after the operation. 


Tile Suction Operation. —This proceeding may he section 
employed as an adjunct to the needle operation ; that 
is, the capsule must first ho freely opened, and the 
aqueous allowed to gain access to the Ions, which 
rapidly undergoes degencrative*Shanges, and after an Avcmsory t» 
interval of a few days may be removed with a Toale’s tlK ‘ I** 8 '- 
suction instrument,* or with a Bowman’s syringe. 

The instrument is to be used as follows:—'The pupil Directions 
being well dilated# ,p, puncture is to be made in the syringe' 11 * 8 
ooruea with a-bV'oad needle, opposite the fully dilated 
pupil, tlie noodle should be thrust obliquely through 
the cornea, and the opening must be sutliciently large 
to admit the entrance of the nozzle of the suction 
instrument; the capsule having been freely divided, 
the curette must be gently buried in the opaque 
matter of the lens, our object being tq break up the 
lens as far as possible without in any way displacing 
or irritating any of the surrounding structures. The 
nozzle of the suction syringe is then to be passed into 
the soft lenticular matter, and the piston being gently 
raised, the lens substance is sucked«into the syringe 


* Ophthalmia Hospital .Rwtirtu, Vol. iv. : p. 1S7. 
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so long as any opaque matter comes forward into the 
pupil. Care must be taken to keep the open end of the 
syringe well away from the iris, otherwise the iris 
may be drawn into the instrument and get bruised or 
injured. 

In cases of fluid or very soft cataract, there will be 
no necessity for waiting for a few days after the cap¬ 
sule has been opened, but the wound in the cornea 
having been then and there enlarged, the suction in¬ 
strument is to bo introduced, and the opaque matter 
removed astabove described. 

Extraction of the Lens nr the Flaf Operation.— 
I have already stated my convictions as to the ad¬ 
visability of administering anaesthetics in operatiug 
by flap-extraction for the removal of an opaque lens. 

Is/! Singe .— The employment or rejection of ether 
makes some little difference in the manipulation 
necessary in the first stage of the operation, for no 
one operating with the patient under the influence of 
ether would think of making his section without 
first having fixed the eye to be operated on, by means of 
a pair of forceps; whereas if anaesthetics are not given, 
1 think it is better not to attempt to fix the eye in this 
way, as the proceeding causes the patient a good deal 
of pain, and may make him strain more than is de¬ 
sirable while wo are making the section in the cornea. 
I shall therefore describe the operation—first, sup¬ 
posing our patient to be under the influence of chloro¬ 
form ; and secondly, without its administration. I 
would premise that we are about to operate on the 
right eye, and by the upper section. The pupil of the 
eye to be operated on should be previously dilated with 
atropine. 

1. Supposing the patient to he fully under the in¬ 
fluence of ether, and laid on his back upon a con¬ 
venient couch, with his bead slightly raised and 
facing a clear Aright light, which should fail obliquely 
on his face, and not from above, otherwise the sur¬ 
geon, in bending over his work, will throw a deep 
shadow upon the patient’s eye, which will prevent him 
from clearly seeing any flakes of lenticular matter or 
capsule left in tfoe eye after the removal of the lens. 
A stop-speculum should be adjusted as represented in 
Fig. 36, the end of the instrument, a, resting against 
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the nose. The surgeon, standing behind his patient, Prelimi- 
with the left hand seizes a fold of the inner and lower “^ementa 
part of the conjunctiva, near the cornea, with a pair of * 
toothed forceps, so as to steady the globe of the eye. 

I think it is better to fix the eye from the point men¬ 
tioned, rather than from below the cornea, because the 
forceps can be used effectively under these circum¬ 
stances to resist the eye from turning inwards as the 
knife is being passed through the cornea; it tends, in 
fact, to secure the line through which the knife passes 
in transfixing the eye, a matter of the greatest im¬ 
portance in this operation. The eyeball having been 
fixed as above described, be quite certain that your 
patient is fully under the influence of ether. The 
surgeon then holding the cataract-knife in the right 


Fio. 3fi. 



hand as he would a pen in writing, the little or ring 
finger being placed against the patient’s temple, so as 
to support and steady the hand. 

The point of the knife is then to be passed through Making the 
the cornea near the extremity of its horizontal 
diameter, and about a quarter of a line from its mar- 800 1 
gin, so as to be fairly within the structure of the 
cornea; the blade, when once introduced, is to be 
thrust steadily across the anterior chamoer, until its 
point again pierces the cornea opposite its entrance, 
and at an equal distance from the margin. The same 
movement is to be continued, the blade being kept ab¬ 
solutely parallel with the iris, so as to fill the wound in 
the cornea, and prevent the aqueous from escaping, 
until tfce counter-opening in th^j cornea has been com¬ 
pleted. The knife having been pushed onwards almost 
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up to its heel (see Fig. 36), a small bridge of the cornea 
will still remain undivided; the surgeon now lets go 
his hold of the conjunctiva with the toothed forceps, 
and turning the edge of the knife a little forwards, 
divides the remainder of the corneal flap as he with¬ 
draws the instrument from the eye, so that the last 
portion of the cornea is cut through by a movement 
from within outwards, instead of from without in¬ 
wards. 

The section of the cornea having been completed, 
we mint fcnove the stop speculum, and allow the lids 
to close; this finishes the first stage of the operation. 

II. Supposing we do not wish to administer anaes¬ 
thetics, the manipulation above described will have to be 
somewhat modified. The position of the patient is the 
same as before, but the stop speculum bad better not 
be used ; and if we wish to fix the globe with forceps, 
they must bo banded over to an assistant, who should 
seize a fold of the conjunctiva, near the lower part of 
the cornea. The surgeon, standing behind the patient, 
raises the upper lid with the fore and middle fingers 
of the left hand (the right eye being operated on), and 
gently rests the ring and little fingers against the 
vi]ter and inner part of the sclerotic, so as to steady 
the eyeball. The section of the cornea and the further 
steps of the proceeding, are precisely similar, whether 
ether is administered or not. 

It may happen that the surgeon does not think it 
necessary to make use of the fixing forceps, in which 
case his assistant simply everts the lower lid, drawing 
it well downwards, and fixing it against the malar 
bone, so that, no pressure may be exerted on the globe 
of the eye, but I need hardly repeat the remark I have 
already made, that anaesthetics, the fixing forceps, and 
a stop speculum, are of great use in enabling ns to 
make a satisfactory opening iirthe cornea, upon which 
proceeding, ^he success of the operation in a very great 
measure depends. 

2 nil Stage of the Operation .—This consists in lace¬ 
rating the capsule of the lens, which may be done with 
a curved needle or a cystitome. It may be necessary 
at this stage of.the proceeding, if the patient is under 
chloroform, to draw the eye* slightly downwards with 
the fixing forceps, or, if sensible, to make hfjn look 
toward his feet; the "bystitome is then to he intro- 
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duced into the anterior chamber, with its convexity 
downwards, so as to avoid wounding the iris. When 
opposite the pupil, the handle of the instrument 
should be rotated, and its point made to tear open the 
capsule by two or three incisions. The instrument is 
then to be withdrawn from the eye, and the lids 
allowed to close. 

3rd Stage .'—The third stage of the operation con¬ 
sists in removing the lens. The concavity of the 
curette is to he laid against the lower part of the scle¬ 
rotic, and slight pressure made with it upoijjihe globe; 
at the same time the point of the forefinger of the left 
hand is to be placed on the sclerotic, just above the 
section ; by careful pressure, first with the curette and 
then with the point of the finger, the upper edge of the 
lens slowly turns for¬ 
wards, passes through 
the pupil, and gra¬ 
dually protrudes 
through the incision 
in the eornea(Fig.37). 

The pressure is now 
to he diminished, the 
lens being completely 
extruded by the elas¬ 
ticity of the tissues 
coinpressing it; and 
it may be coaxed on if necessary by inserting the 
curette into the wound, and exerting a slight degree 
of traction force on the lens, thus helping it onwards 
and out of the eye. 

The lens having been removed, the lids are to be 
closed, and after a few minutes again opened, and the 
eye carefully examined; any small particles of lenti¬ 
cular matter which may bo seen in*tbe anterior chamber 
should, if possible, be Amoved with the curette. The 
edges of the flap are then to be adjusted and the lids 
closed, a compress and bandage being ataonce applied 
over both eyes. 

Accidents during the Operation .—Before considering 
the after-treatment to be followed in eases of flap ex¬ 
traction, I may advert to one or two of the most 
common mishaps that may occur durirfg the operation, 
and the best means of providing against, or over¬ 
coming them. 


Fict. 37. 
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I think it always very advisable to dilate the pupil 
fully with atropine before attempting to operate by a 
flap extraction. If the pupil does not dilate fully 
under the influence of atropine, then I strongly recom¬ 
mend. that Grade’s operation should be performed in 
place of the proceeding above described. If it is de¬ 
termined to administer chloroform, let the patient be 
completely under its influence before we commence the 
operation. 

If while the section through the cornea is being 
made the^aqueous escapes, the iris will very probably 
protrude before the edge of the knife. Under these 
circumstances, the surgeon should make gentle pres¬ 
sure over the cornea with the point of his finger, so as 
to force the iris back behind tile blade of the knife; 
but if this manipulation does not succeed, it is better 
to cut steadily on, and finish the section, cutting 
through a fold of iris at the same time. A kuob of 
iris being thus shaved off, a bridge of this structure is 
often lelt between the hole thus made and the pupil; 
this strip of iris had better be divided before attempting 
to remove the lens.* 

If the section in the cornea is too small to allow the 
easy egress of the lens from the eye, do not try to 
force the lens through this insufficient opening; any 
such endeavour will lead to irreparable damage in at 
least fifty per cent, of the cases in which you attempt 
it, and in many others it will altogether fail to effect 
the object in view, the vitreous rather than the lens 
being squeezed out of the eye. Under these circum¬ 
stances, supposing the patient not to be under the 
influence of chloroform, both he and the surgeon will 
have to exercise all the patience at their command, 
the latter endeavouring to enlarge the opening in the 
cornea by means of a pair of blunt-pointed scissors, 
the incision being carried downwards, so as to leave 
an ample opening through which the lens may escape. 

Very gentle pressure should be made with the 
curette on the globe of the eye, so that in squeezing 
out the lens we may not press out a quantity of the 
vitreous at the same time. If any of the vitreous 
escapes before the lens, we should at once cease all 
pressure on the globe of the eye, and a scoop or a 

* Lawrence on “diseases of the Eye,” p. 627. 
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sharp hook may be passed through the wound, and 
the lens gently withdrawn from the eye. 

It sometimes happens that on making pressure 
upon the eye, the lens does not readily present itself 
in the pupil, in consequence of our not having suffi¬ 
ciently lacerated the capsule, in which case the cysto- 
tome must be re-introduced, and the capsule fully 
torn open. In most of these cases, however, it is an 
insufficient section in the cornea, and not the capsule 
of the lens, which is at fault. 

But supposing that at the moment tho lefts escapes Log* of 
through tlie opening in the cornea, a gush of vitreous T j. tre °u* 
follows, the eyelids must bo at onoe closed, and a com- “ er " 
press and bandage applied over both eyes. I do not 
believe that the loss of a small quantity of vitreous 
from the eye is a matter of consequence, and even a 
fourth of the vitreous may be lost, and yet the patient 
make a very good recovery nevertheless authorities 
of repute declare that accidents of this kind are to bo 
carefully avoided, for loss of vitreous they think likely 
to be followed by irido-choroiditis, or even by detach¬ 
ment of the retina. 

After the section has been completed, if, on opening 
the eyelids we find that a portion of the iris is engaged 
in, or prolapsing through the wound, we should at Prolapse of 
once endeavour, by means of a gentle rotatory motion ms ' 
of the point of the finger over tho closed eyelid, to Replace if 
return the prolapsed iris into tlie anterior chamber. possible. 

If this method does not succeed, the best plan we Iridectomy, 
can adopt is to perform iridectomy, removing the 
superior section of the iris. We may save an eye by 
this proceeding when all other means of treatment 
would fail. If, however, the patient has been rendered 
perfectly insensible with chlorofonn, there will be far Prevented 
less chance of a prolapse of the iris taking place than J^ r ^J lloro ' 
if he is straining, wlifch is almost sure to happen torm ' 
towards the close of the operation if chloroform is not 
employed. 

The extraction having been completed, care Must be Guard 
taken in closing tho upper lid, otherwise the corneal £e/iicti OI10 i 
flap may be turned backwards. To prevent this, some the'flap.” ° 
of the cilia should be taken hold of, # and the upper 
eyelid gently drawn away from the globe as the lid. is 

* Lawrence' on “ Diseases of the Eye,” p. 627. 
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being closed; tbe eye must then on no account be 
again opened. 

The After-treatment of Flap extraction .—This 
should be directed in the first place towards keeping 
the edges of the wound in the cornea in accurate apposi¬ 
tion, so that it may unite by the first intention; con¬ 
sequently, during thirty-six hours after this opera¬ 
tion, the eye and the patient must be kept absolutely 
at rest. The former of these objects may he secured 
by applying a compress and bandage carefully over 
both eye* 1 , and the second, by keeping the patient in 
bed, and everything about him as quiet as prac¬ 
ticable. 

Immediately after the operation a little cold cream 
may be smeared over the eyelids, and before the 
patient rises from the operating table or bed, a piece 
of soft linen is to be laid over tbe closed eyelids of 
both eyes, and two light pads of cotton wool are 
placed over the linen, and the whole secured in posi¬ 
tion by means of a gauze bandage, so as to keep tbe 
eyes at perfect rest; if all goes on well, the bandage 
need not be removed for thirty-six hours. I apply 
the bandage very lightly, anti with tlie sole object of 
keeping the eye at rest, and the edges of the corneal 
section in apposition till they have united. 

The bandage having been adjusted on the operating- 
table, the patient must be conveyed to a bed, and 
directed to lie as mucli as possible on his back for the 
first few hours after the operation; he may then be 
allowed to turn on either side, but not to raise his 
head oil'the pillow, cough, or use any straining effort, 
and by no means to disturb the bandages. Itthe eye is 
bandaged in this way there is no necessity, and in 
fact it is not advisable, to keep the patient in a dark 
room. If there is 'much pain in the eye towards the 
evening after the operation has been performed, the 
compress must be removed for an hour or so, and the 
eye fomented with poppy-head fomentations; the 
surgeon should under these circumstances remain 
with his patient until the pain has subsided. Together 
with the fomentation a drop or two of a strong solu¬ 
tion of atropine should be dropped into the eye, and 
then the elastic bandage without the compress may be 
applied, and tjie patient may soon fall off to sl^ep.^ _ A 
dose of morphia dlilb may be given. There* will 
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necessarily be some uneasiness in the eye after the 
operation, but this is to be expected. 

With regard to diet, the patient may from the day 
of the operation have chicken soup, milk, or other Liquid 
fluids which can be poured into his mouth with a food, 
feeding cup; it is of importance not to allow him to 
rise from his bed, or chew any hard substance during 
the first twenty-four hours after the operation. 

Two days having passed away from the time of the usual diet 
operation, we may allow our patient more liberty ; he alter two 
may sit up and begin to take Bolid food; in fact, if all < ays ' 
has gone on well, he may now return to*his usual 
dietary, and in some cases beer or wine may be taken, stimulants 
in others it is necessary to abstain from stimulants if required, 
until the patient can move about a little. On this sub¬ 
ject Mr Dixon remarks—“ Independently of prolapsus 
iridis, non-union of the corneal wound results from the 
same cause which prevents the union of a flesh wound, 
or of a broken bone—namely, the depression of tlie 
patient’s nutritive functions below the proper standard 
of vigour. To keep an old and feeble person upon 
‘ slops' for several days after extraction, for fear in¬ 
flammation should set in, is surely contrary to common 
sense, and to all analogy in sound surgical practice.”* 

If at the expiration of thirty-six hours we remove State of iho 
the bandage, and find the eyelids of the eye operated |'fi h “ t K "f de 
on of a natural colour, not swollen, and no purulent tho oyo. 
discharge escaping from between them, the patient 
being free from pain, we may he almost sure that all is 
going on well. The pad and bandage must be again 
applied. Any unnecessary opening of the lids, in 
order to ascertain the amount of -vision the patient 
possesses, is most injudicious. 

After three days, we may gently open the eye, and at tho 
look at the cornea and the state *>f the pupil; but tho tiireedays. 
compress must be woru for the first five days after the 
operation, and then a bandage without a compress may 
he employed for three days more, and subsequently, if 
all is well, a shade may be substituted for the band¬ 
age. The patient must be kept in his room for some 
fourteen days, after which ho can generally bear the Mny be 
light, and may be allowed to use his eye. A. month ^origin 
having expired, we may order our patient suitable 


* Dixon “ On Diseasos of the Eyo,” p. 325. 
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convex glasses, without which, I need hardly say, he 
will not obtain the full advantages which the removal 
of the opaque lens is capable of affording. 

Accidents following the Operation. —If some thirty- 
six hours after the operation, the patient complains of 
considerable pain in the eye, without any apparent 
cause, we must remove the bandage, and may either give 
a full dose of morphia, or inject a solution of morphia 
beneath the skin of the temple. A cold compress over 
the eye may be useful in these cases, provided the 
patient is not subject to rheumatism or gout, in which 
case wari5i poppy-head fomentations may be found 
soothing, and a light bandago should afterwards bo 
applied over the eye. A dose of castor-oil is some¬ 
times beneficial under these circumstances. 

Supposing the patient, within two days of the opera¬ 
tion, suffers from considerable pain in the eye, and on 
opening the bandage we find the lids puffy and swollen, 
with a muco-purulent discharge oozing from between 
them, we shall have good reason to fear that suppura¬ 
tion of the cornea has set in, and we should at once 
examine the eye. If diffuse keratitis has begun, the 
conjunctiva will be found chemosed, the corneal llap 
may appear swollen and opaque, the edges of the 
wound infiltrated with pus, and the whole cornea hazy 
if not opaque; this state of things is utterly hopeless, 
the disease in all probability having commenced in 
the iris. 

It may be, however, that the suppurative action is 
limited to the part of the cornea included in the flap, 
in which case wo may still hope to save the lower part. 
A strong solution of atropine should be applied to the 
eye every second hour, hot compresses must be em¬ 
ployed for two or three hours night and morning, and 
m the meantime steady pressure must be made upon 
the eye by means of the compress and bandago. Full 
doses of morphia should be given, so as to relieve the 
pain and irritation from which the patient suffers, and 
in robust ana healthy patients two leeches may with 
great advantage be applied to the temple over the 
affected eye for three consecutive days; in weakly sub¬ 
jects large and repeated doses of the tinctura ferri mu- 
riatis and chlorrte of potash are sometimes useful j and 
last but not least, we may have to administer port 
wine and beef-tea; bq.t do what we will, wt shall 
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seldom succeed in saving an eye under these circum¬ 
stances. 

Among the lower classes we not unfrequently find Subacute 
subacute suppurative keratitis commencing in hyper- 
action in the iris, following flap extraction. Within titis. 
thirty-six hours of the operation, on opening the ban¬ 
dage, we notice some mnco-purulcnt discharge oozing 
from between the lids ; the patient probably complains 
of little or no pain in the eye, and the eyelids are not 
swollen, but on everting them the conjunctiva is found 
to be oxlematous, and the cornea hazy, the pupil filled 
perhaps with yellowish lymph, and the upper section of 
the iris presenting spots of a similar kind on its sur¬ 
face ; the edges of the wound are gaping open, and not 
the slightest sign of action or an attempt at reparation 
is apparent in the parts. Under these circumstances. Employ 
we must endeavour by means of hot bandages, a firm 
compress, stimulants and nourishment, to excite nature i a uu. 
to a reparative effort; but do wbat we will she is 
generally incapable of responding to onr call, and 
necrosis of the cornea follows. 

Another danger whieh we have to fear after extrac¬ 
tion is, that a prolapse of the iris may occur. This Prolapse 
accident may take place at any time within eight days of the iris, 
from the operation, as the wound in the cornea will not 
have thoroughly healed until the first week is over, and Knring first 
of course, till then, the iris may at any moment be pro- wt ‘ ek - 
traded through the section; a slight straining effort, 
such as a cough or sneezing, may be quite sufficient to 
produce this result. 

A prolapse having taken place, the patient will ex- Symptom*, 
perience increased irritation and pain in the eye ; the 
lids become slightly swollen, and a muoo-purulent dis¬ 
charge is observed on the compress, or at the inner 
corner of the eye. On opening the lids, the cornea 
appears bright and clear, but the lips of the wound are 
more or less gaping, and a portion of the iris may be 
seen protruding from between them. 

Under these circumstances, the prolapsed portion of App^arg. 
the iris should he touched with a pencil of caustic, and nit - and 
a firm eompress and bandage applied over the closed compress ' 
eyelids, and kept there for twelve hours ; the bandage 
may then be removed, and the lids bathed with a little 
tepid water, but not opened. Some cold cream having 
been ‘Smeared over them, thg compress and bandage 
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should be reapplied. This treatment may be continued 
for a month, the nitrate of silver being employed from 
time to time. But if after this period the prolapse is 
as prominent as before, it will be advisable to incise 
it with a broad needle; the aqueous behind escapes, 
and the prolapse contracts; the compress and bandage 
must then be reapplied. This little operation may have 
to he repeated every other day or so, until the prolapse 
has disappeared. 

If this treatment does not succeed, the prolapse may 
subsequently be snipped off with a pair of curved 
scissors. 

If on opening the eyelids soon after the operation 
we find a large and widely distended section with a 
considerable portion of the iris protruding through it, 
we must at once excise the prolapse with a pair of 
scissors, and then closing the lid carefully bandage up 
the eye. Considering the steps taken in flap ex¬ 
traction, it is evident, especially in large hard senile 
cataracts, that the iris unless fully dilated with atro¬ 
pine must be more or less pressed upon and bruised, 
as the lens is forced through the pupil and out of the 
section in the cornea; consequently we might expect 
to meet with eases of iritis after this proceeding, and 
such is in fact one of the complications we have to 
contend with; eases of apparent sloughing of the 
cornea not unfrequently commence in inflammation of 
the iris after flap extraction: but by far the most 
common cause of iritis is occasioned by fragments of 
the capsule and cortical matter of the lens being torn 
off, and attaching themselves to the iris set up con¬ 
siderable irritation and inflammation in the part. 
Moreover, no one can have watched disease involving 
the posterior layer of the cornea, without observing its 
liability to spread ta the iris; and the epithelium of 
the posterior elastic lamina is often scraped off in the 
passage of the lens from, the eye. 

Iritis may*come on within tne first six days after an 
extraction'; it may commence by symptoms of violent 
and rapidly destructive, inflammation in the part, in¬ 
volving also the cornea - ; on the other hand, everything 
may seem to have been going on well until about the 
fifth day ; the patient then begins to complain of pain 
in the eye, and on examining it we may discover all 
the symptoms and appearances of iritis: it is ufineces* 
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sary for me to recapitulate these here, as they are 
fully described in the section treating ol' iritis. 

With regard to treatment, we should apply two Treatment, 
leeches to the temple over the affected eye for three 
consecutive days, but atropine will be our mainstay. Atropine, 
and must be freely employed. But if small particles of 
lenticular matter are seen attached to the iris, or lodged 
between it and the cornea, and if the pupil will not 
dilate under the influence of atropine, it is well to givo 
the patient chloroform, and making an opening in the 
cornea, to remove all the lenticular matter wo can seo R emo ve 
with a scoop. If we are in any doubt as to'fhere being lenticular 
lenticular matter behind the iris, which we cannot re- 
move, we hesitate to perform an iridectomy; excision iridectomy; 
of the iris is, however, sometimes followed by favour¬ 
able results under these circumstances. The question 
arises as to the advisability of attempting to reduce 
the iritis, and subsequently performing an iridectomy 
if the pupil is closed. 1 think, if on examining the When to bo 
patient's eye on the third day, we find the eornea hazy, resorted to. 
pupil dull if not closed with lymph, iris refusing to di¬ 
late under atropine, and the patient in great pain, wo 
may, having placed the patient under chloroform, 
excise a fourth of the iris ; but if the case has been 
allotved to run on for twelve or fifteen days I would 
recommend its being treated simply for iritis, and an 
iridectomy being performed when all active symptoms 
of inflammation have passed away; or an incision 
through the closed pupil, may under these circum¬ 
stances be all that is necessary ; but the operation had 
better not be performed until hyperaction has appa¬ 
rently ceased in the iris and parts around it. 

Supposing, however, that on opening the eye on the Atropine, 
third day after the operation wo find a discharge from 
the conjunctiva, the eornea hazy#and pupil occupied by 
lymph, we must try the effect of constant instillation of 
atropine, and smearing the extract of belladonna and 
atropine over the patient’s brow.. The a±ropine should 
be used in this way for twenty-four Hours, 'and should 
the pupil dilate under its influence we may trust to 
time and treatment, taking care to keep the eye at 
perfect rest with a pad and bandage. 

The most dangerous complication that can occur Rupture of 
after extraction of the lens, is the rupture of some of retil1 ' 11 
the vessels of the retina or choroid. The operation has, ve8sels ’ 
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perhaps, been an easy one, bnt within a few minutes of 
the removal of the lens, the patient complains of great 
pain in the eye, and to our dismay, on opening the 
lids, we find the anterior chamber not only full of 
blood, bnt blood oozing out through the wound in the 
cornea. 

A case of this kind is utterly hopeless : we can do no 
more than apply ice over the eye, so aB to check the 
bleeding, but as an organ of vision the eye is completely 
destroyed, and can never recover. This accident may 
occur som^ hours after the operation, if the patient 
sneezes or coughs violently. 

Modifications of Flap Extraction. —I may now 
proceed to consider some of the principal modifications 
of the flap operation which have been advocated within 
the last few years. 

Iridectomy in Extraction. —It has been proposed to 
excise a portion of the iris some weeks before the ex¬ 
traction. In the first instance iridectomy is to be 
practised on tbe upper section of the iris, and after six 
weeks or two months the lens is to be removed as usual 
by means of tbe flap operation. Against this proceed¬ 
ing it is advanced that few patients will consent to 
undergo two operations of this kind if it is possible to 
do all that is necessary at once. 

Iridectomy has been practised immediately after the 
extraction of the lens with success by Professor Jacob¬ 
son ; be removes tbe lens in the first instance through 
a flap formed from the lower part of the cornea, and 
he then excises a fourth of the corresponding section 
of the iris. 

Lastly, an iridectomy may with the greatest ad¬ 
vantage be made immediately before the removal of the 
lens the section being an upper one, the superior 
fourth of the iris is excised, and the lens removed as 
usual. In old subjects, whose pupils do not dilate 
under the influence of atropine, and**particularly if 
adhesions exist between the iris and capsul4; an iridec¬ 
tomy, made at the time dfithe operation, vastly lessens 
the dangers to which such an eye is exposed from flap 
extraction. 

The Removal of five Lens in its Capsule .—This is by 
no means a new method of extracting the lens, having 
beon practised with vapyij%*,«uccess since 177S, and 
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lately strongly advocated by Dr. Pagenstecher and 
M. Spcrino; and I certainly agree with these surgeons, 
believing that if it were possible in every case upon 
which we operate to remove the lens in its capsule, 
without damaging the other structures of the eye, we 
should have reached perfection in the extraction of 
cataracts. 

The object we have in view in the operation now p reV ents 
under consideration is to remove the lens without capsular 
opening its capsule. The advantages it offers are, that j“uia, 
no capsular cataract can possibly form, ami there is 
no chance of any soft lenticular matter being. left 
clinging to the iris, and setting up irritation and in¬ 
flammation in that delicate structure: and the greater 
my experience in these matters, the more convinced I 
am that most of our failures in extraction are due to 


the fact of soft lenticular matter and capsule being 
left in the eye after the removal of the lens. 

Atropine having been applied so as fully to dilate 
the pupil, the patient is to be laid on his back. The 
surgeon, standing by the side of his patient, applies 
the stop-speculum; and the eye, being fixed with a 
pair of forceps, an upward linear incision is to be made 
through the sclerotic, immediately beyond the margin 
of the cornea, the same precautions being taken in 
making the section as I have already described in the 
case of ordinary flap extraction. A portion of the iris 
is then to be excised, and gentle pressure exercised 
with the curette upon the lower part of the sclerotic, 
and at the same time counter-pressure is to be made 
with the point of the lingers upon the upper part of 
the eyeball. In this way the lens in its capsule may 
be gently forced out of tlio eye. If the lens is not 
readily displaced upon slight pressure being made on 
the globe of the eye, a shallow found curette may be 
inserted behind the lens, and a gentle traction exerted 
on the lens, so as to start it from its position. 

In making fjhe flap, wc must keep slightly external 
to the mai^in oif the cornea^ so .as to leave as large an 
opening as possible, through which the lens may escape, 
its bulk, when contained within the capsule, being con¬ 
siderable. 
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This operation is no doubt a ver^ valuable one, and Result* 
often leads to most favourable results* Even supposing favourable, 
thereds a difficulty in OTtfactiug the lens in its capsule, 
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tho latter may be opened, and the operation completed 
as in ordinary flap extraction ; in fact, it will be advis¬ 
able to resort to this proceeding, unless the lens and 
capsule pass through the section in the cornea 
upon slight pressure being made on the eyeball: any 
extra force is likely to squeeze out a considerable quan¬ 
tity of tho vitreous : and we cannot too strongly insist 
on the fact, that in extracting a cataract force must 
never be employed. 

The operation which T have practised in a very large 
number offCases within the past few years, is a modi¬ 
fication of the proceeding I have described in former 
editions of this work, under the heading of “ modified 
linear extraction.” I found that by making an incision 
through the extreme outer margin of the cornea, and 
then removing the lens with a scoop, that 1 seldom 
lost an eye from suppuration of the cornea—an accident, 
in spite of all our care, too common among the natives 
of Lower Bengal, if operated on by means of the ordi¬ 
nary flap extraction. 1 was always rather indiopone d 
to iridectomy in extraction, upon the principle of not 
removing from the eye, or any other part of the body, 
any structure which could be retained without inter¬ 
fering with the result of tho operation. And as I have 
before remarked, in addition to this objection to ex¬ 
cising a part of the iris, it appeared very certain to 
me, that in cases in which the pupil dilated fully under 
the influence of atropine, the dangers which the eye 
ran in extracting the lens was not so much from 
bruising of the iris, as from leaving detached portions 
of lenticular matter and capsule in the eye; these 
loose organic substances in the eve, and the unjusti¬ 
fiable endeavours to force a lens through a section in 
the cornea too small to permit it to glide through, 
seemed to me the sources of many of my unsuccessful 
eases of extraction: and in order i£ possible to obviate 
these difficulties, and almost in ignorance of what was 
going on in other plac.es, it would. sefl(n that I have 
settled down into performing an pperatiomlor extrac¬ 
tion very similar in many,respects to that practised by 
several other surgeons ift Europe. • 

The pupil , having peem kept widely dilated with 
atropine for tw6 or : three days before the operation, 
the patient is laid on his back, and placed under the 
influence of chloroform. • The operator adjusts d stop- 
speculum. 
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Supposing the right eye is to be 
operated upon, the surgeon standing 
behind his patient with a pair of fixing 
forceps, seizes a fold of the conjunctiva 
together with the tendon of the inter¬ 
nal rectus, so as to have a steady, firm 
hold of the eyeball, and in the other 
hand takes a short and broad-bladcd 
triangular knife (Fig. 38), and thrusts 
its point through the line of junction 
of the cornea nnd sclerotic, on the tem- 

E oral side of the eye. The blade of the 
nife is to be passed steadily onwards 
nearly up to its heel (Fig. 39), so that 


Fig. 39. 



the incision made through the sclerotic 
is at least half an inch long. The point 
of the lance-shaped knife, entering the 
eye at the junction of the cornea and 
sclerotic, it is evident that as the blade 
of the instrument is thrust into the 
anterior chamber, parallel to and in 
front of the iris, that the extremities 
of the incjsio#*will extend into the 
sclerotic. 

The knife is to be _ withdrawn very 
slowly from the eye, so as to' prevent 
the sudden escape of the • aqueous 
humour, which may cause the pupil 
to contract. The speculum and hold 
of th% internal .rectus being retained, 
the scoop (Fig, 40) is to Be inserted 
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so far into the anterior chamber as to enable 
us to reach the margin of the pupil; the 
handle of the instrument being raised and 
its rounded extremity depressed, the latter 
evidently rests on the capsule of the lens, 
immediately within the margin of the pupil. 
The scoop is now to be slightly withdrawn, 
still keeping its extremity on the lens, but 
so as to draw open the pupil far enough 
to enable us to pass tbe scoop round the 
r outer circumference and thus behind the 
lens (Fig. 41), the scoop being thrust on¬ 
wards along the posterior capsule, until its 
bent and toothed extremity embraces the 
inner margin of the lens; in this way the 

Fio. 41. 



lens comes to lie in the concavity of the 
scoop, and may be removed from tbe eye 
(Fig. 42), if possible without breaking the 
capsule. Should the capsule of the lens 
he ruptuffed, however, during the above- 
described manipnlationf%he bulk of the lens 
must still be drawn out of the eye by means 
of the scoop; and subsequently particles of 
lenticular matte® remaining in the anterior 
chamber must be taken away. " 

In performing* this operation, my aim is 
to reprove the lens in “its capsule, par¬ 
ticularly if- there is much transparent cor¬ 
tical matter round the lens, which jyonld 
escape detection, at the time of the operation. 
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and adhering to the iris, might excite inflammation of 
that part. Moreover, in cases of senile cataract, the 
capsule often adheres to the lens with considerable 
tenacity, and may therefore the more readily be re¬ 
moved with the lens. 

After the lens has been taken away, I adjust a com¬ 
press and bandage over both eyes, and the patient is 
removed to his bed. 

Thirty-six hours after the operation, if there is pain Atropine 
in the eye I usually evert the lower lid, and drop a .pia¬ 
nola turn of atropine into the eye. If the* pupil ex- tion. 
panda under the influence of the mydriatic, we need 
have no further apprehension as to the result of the 
case ; but if the iris refuses to respond to atropine, we 

Fig. 42. 



have to fear that iritis may supervene. I have been 
in the habit of performing the operation above de¬ 
scribed in instances of senile cataract, in which the 
pupil dilated very slowly, and never very fully under 
atropine, with, however, this imp#rtant addition: after 
having made my inBlsion into the eye, I excise a fourth 
of the external section of the iris, and then passing the 
scoop behind tfcfe lens, ease it out of the eye without 
dividing the capsule. 

The JtFt&titreatment is to be Carried out upon pre- After- 
cisely tkp same principles as those I have indicated in 
instances of flap extraction^ but these rules may be extraction, 
less rigorously enforce^. The greatef thejsare imme¬ 
diately after the operation* the less' chance of sub¬ 
sequent, evil. 
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With regard to the complications that may occur 
after this operation, I would refer the reader to the 
observations already made under the head of flap 
extraction; they are to be treated in precisely the 
same way, and I need not therefore reiterate the re¬ 
marks I have already made on the subject. 
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Linear Extraction. —The operation of linear ex¬ 
traction has undergone various modifications, and is 
now hardly to be recognised under its old name; it is, 
in fact, generally described as the Traction operation. 

Gibson's Operation .—Linear extraction, as described 
by Wr. Gibson, is a proceeding which is seldom i-esorted 
to at present. It consists in dilating the pupil and 
lacerating the capsule with a needle, as if operating 
for solution—only the capsule must he more freely 
incised. The aqueous, in consequence, gains access to 
the lens, and renders its already degenerated fibres 
still softer. Some four or five days after the needle 
operation, an incision is to be made through the 
cornea, so as to allow of the introduction of a curette 
into the anterior chamber; the instrument being now 
turned edgeways, so as to open the wound in the 
cornea, the soft lenticular matter escapes, together 
with the aqueous, from the eye. It will be evident 
that this operation can only be employed in instances 
of soft cataract; and even then it is attended with 
considerable danger, in consequence of the irritation 
that may be set up from the pressure exerted by the 
swollen lens in the eye, or from small pieces of cortical 
matter which may be left attached to the iris. 

The Linear or Traction Operation, as described by 
Messrs. Bowman and Critchett, is performed as fol¬ 
lows :* The patient having been laid on his hack, and 
the stop-speculum introduced, the surgeon fixes the 
eyeball with one hand by meanslflf’ a pair of toothed 
forceps : and, taking an iridectomy knife in the other, 
makes an opening through the eorneo-selerotic junc¬ 
tion at its upper part. 

The opening must occupy about a fourth of the 
circumference of the cornea, so as to allow the intro¬ 
duction of the scoop into the oye. In the case of a 


♦ 
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soft cataract, there will be no necessity to make quite 
so large an opening as this. 

The incision having been completed, a fold of iris is Iridectomy, 
to be excised, as in iridectomy. Should there be any 
bleeding into the anterior chamber, the curette must Mannge- 
be introduced between the lips of tho incision ufcd ® cl1t of 
slightly pressed upon the sclerotic edge of the wound. 

At the same time, the tendon of the inferior rectus 
must be seized with a pair of forceps, and the eye 
gently pulled downwards, so as to cause just sufficient 
pressure to squeeze the blood out of tli« anterior 
chamber. 

The capsule of the lens is then to be lacerated freely The rnpsuU- 
—if possible, as far as the suspensory ligament; but torn' <iec,y 
that structure should not be broken through, if it is 
possible to avoid doing so. If much transparent cor¬ 
tical substance surrounds the opaque part of the lens, 

Mr. Bowman inserts the point of the pricker into the 
lens-substance, and then slightly rotates the body of 
the lens on its antero-posterior axis, so as to loosen it 
from the capsule. If this is not done, the cataract is 
very-apt to adhere to the capsule. 

The lens is then to be removed with a scoop or Tho le«» re¬ 
traction instrument, which is to be introduced through ,noT ‘“d with 
the wouud in the cornea, and passed gently onwards ft scoo i’- 
between the capsule and the nucleus of the lens. The 
lens having been secured by the scoop, the instrument 
is to be withdrawn from the eye, and with it the lens. 

Any small portions of lenticular matter, which may be 
left behind in the anterior chamber, are to be carefully 
removed with the scoop or the suction instrument, 
and the eye is then to be closed, and a compress and 
bandage applied over it. 

Yon Graefe’s Modified Linear Extraction.*— v.o TIATFK’ks 
The patient having®been placed under the influence “°» iriCA - 
of chloroform, the lids separated by an adjustable TIUN ' 
speculum and the eyeball drawn downwards by forceps 
applied immediately below the cornea, the operation 
is commenced. 

Step I, The Incision .—The point of a long narrow- 
bladed knife, with the gutting edge directed upwards, 
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is inserted in the sclerotic, near tlie upper and outer 
portion of the cornea, at the point A (Fig. 43), so as 
to enter the anterior chamber as peripherally as pos¬ 
sible. In order to widen the extent of 


Fig. 43. the inner wound, the point should at 

O first be directed downwards and in- 
A wards towards C, and then when the blade 
has advanced about 3| lines into the an¬ 
terior chamber, the point of the knife is 
to be directed up and along to B, where 
the counter puncture is to be made; groat 
care must be taken that this point does not lie too far 
back in the sclerotic. Only when the knife has ad¬ 
vanced fully three lines and a half within the visible 

I tortion of the anterior chamber should the handle be 
owered, and the instrument directed along the scleral 
border on to B. As soon as the resistance to the 


point is felt to be overcome, showing the counter¬ 
puncture to lie accomplished, whether the uplifted 
conjunctiva be transfixed or not, the knife must im¬ 
mediately be turned steeply forwards, the back of it 
being almost directed to the centre of the ideal sphere 
of the cornea, when the incision is to be continued in 
this plane : first, by boldly pushing the knife onwards, 
and then, after its length is exhausted, drawing it 
backwards. Should this latter movement, though, 
generally sufficient, fail completely to divide the 
scleral border’, the sawing manoeuvre must to a less 
extent be repeated. As soon as the last bridge of the 
scleral border is cut through, the knife lies freely 
moveable under the uplifted conjunctiva, which, in 
order to avoid the formation of too long a flap (the 
proper height is —2"'), must now be divided by a 
sawing movement "horizontally forwards, or even 
forwards and downv" ards. 


Step II. The Iridectomy .—¥lio holding forceps 
having been handed to an assistant, with a straight 
pair of iridectomy forceps, we lift the conjunctival 
nap of the prolapsed iris; and reflect it down over the 
cornea, when the prolapsed portion of iris appears 
perfectly bare. Hereupon, the prolapse of the iris is 
seized with the forceps at its central and most vaulted 
portion. It is gently pulle^upon, so as to make it 
present a triangular shape, and excised at its base 
from one corner of th% wound to the other, to which 
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end usually two slight strokes of the scissors are 
required, care beiug taken that little tags of iris are 
not left involved in the angles of the wound. After 
excising the iris, we should direct our attention to t!ie 
position of the sphincter papilla), and if we find that 
its angles are curled upwards, or involved in the 
section, we should press them gently back with the 
curette, so that the sphincter comes to be in its 
normal position flat upon the capsule of the lens. If 
at this stage of the operation hremorrhago takes 
place into the anterior chamber, the bl<*)d may bo 
evacuated by pressing on the cornea with a soft 
sponge; in some instances it may be necessary to lift 
up the corneal flap, and squeeze the blood out of the 
anterior chamber by rubbing the lower lid on the 
cornea. 

Step IT I. Laceration of the Capsule .— The operator 
having resumed the fixing forceps, now with a cysti- 
tome properly bent, and which is armed with a fleam, 
divides the capsule freely by two or three successive 
rents, beginning from the lower edge of the pupil, and 
ascending successively along its nasal and temporal 
margins near to the upper equator of the lens. 

Step IV. Evacuation of the Lens .—The mode of eva¬ 
cuating the lens varies, according to the amount of 
soft surface matter. Where there is plenty of it. the 
delivery is, as a rule, effected without the introduction 
of any instrument, merely by external pressure. The 
back of a broad and moderately arched spoon is, close 
to the centre of the incision, gently pressed against the 
sclera, so that the wound is made to gape. Thus, cor¬ 
tical masses are caused to escape, and the vertex of 
the nucleus presents itself. In order to promote as 
much as possible the thorough exit of the latter, the 
back of the spoon is made to glide along the sclera; 
first, with an equable degree of pressure laterally 
towards the corners of the wound, and thereupon, 
withdrawing it from the wound, upwards with a con¬ 
tinuous iucrease of pressure. If during these move¬ 
ments the diameter of the nucleus present itself, the 
pressure is more and more abated, and the delivery 
may be completed by applying the end of the spoon 
to the projecting edge of the nucleus.* If there be but 
a thin stratum of soft chrtex, the recommended “ slide 
manoS'uvre” may likewise bW tried, bat ought to be 
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abandoned as soon as we observe that during the 
lateral movements no presentation ensues. In this 
event, tlie book must be resorted to, which in the case 
of hard cataract is requited ab initio. The blunt 
hook which Von Graefe was in the habit of em¬ 
ploying has the form represented in 
Fio. 44. Fio. 4'). Fig. 44, and has its stem bent in 
sneti a manner as to enable it to be 
readily pushed under the nucleus. It 
is first laid flat on the opening made 
in the capsule : thereupon drawn back 
over tlie near edge of the nucleus, 
when, by a suitable elevation of the 
handle, it is brought in the direction 
of the posterior cortex, along which it 
is then pushed forward on the flat, 
until it has passed the posterior pole 
of the nucleus. The instrument is 
now between the fingers rotated around 
its axis, so that the plane of the curved 
extremity of the hook exchanges its 
horizontal for the vertical position; 
or should resistance be felt, an oblique 
one ; and the nucleus, or as the case 
may he, the whole lens, is by a gentle 
traction carried towards the incision. 

Von Graefe more recently strongly 
advocated the removal of the lens by 
pressure on the lower portion of the 
cornea with a vulcanite curette. The 
eye being fixed by means of a pair of forceps holding 
a Jhld of conjunctiva below, and to the inner or outer 
sidIPbf f lic cornea, the curette is placed along the lower 
margin of the cornea, and pressure made backwards 
and upwards as in ordinary flap extraction, the same 
precautions being taken as I have already described 
when considering the older operation. 

Step V. Clearing of the. Pupil, and Coaptation of the 
Wound .—Von Graefe adds, if, as happens in the ma¬ 
jority of cases, after extraction of the nucleus, cortical 
masses remain, they must be evacuated by gentle 
pressure and friction, exercised with the finger-ends 
through the medium of the lids, and in accordance 
with the well-known rules fot^dhe same purpose ob¬ 
served in flap extraction. Only in exception^ cases 
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may a small spoon be introduced for the removal of 
isolated cortical fragments, which may be partially 
adherent to the capsule. Very delicate coatings of 
the capsule, if their evacuation be difficult, are better 
left behind; but, on the whole, as complete gi removal 
as possible of the cortex should be insisted on. Finally, closing th<* 
the wound is to be cleared with forceps from any ad- wound, 
herent iris, pigment, or cougula, and the conjunctival 
flap replaced in its proper position. 

Regarding the after-treatment, 1 may bo brief. The After-treat 
mual compressive bandage must be applied, and first nient - 
renewod five or six hours after the operation, after¬ 
wards twice (or even once) a day. In regard to light, 
the habitual cautions must be observed. Rest is to be 
recommended, but less rigorously than after flap ex- Leas rigo- 
traction. If necessary, the patient may pass even f’, >u fl s 
the first days following the operation out of bed. traction. 
Respecting the diet, everything may be allowed ex¬ 
cepting stimulants and such aliments as require 
mastication. From the second day 1 apply atropine 
(usually tsvice a day), chielly to prevent coalescence of 
the two corners of the sphincter with the capsule. 

Only where copious conjunctival secretion cither 
existed before or became apparent after the operation, I 
defer the application. If anything untoward occurs, a 
cautious yet accurate examination (always by artificial 
light) must decide whether it originate from the 
wound, the cornea, the iris, or the cajisular cells, when 
the proper measures have to be taken in accordance 
with the customary rules. W ith reference to the 
section, Mr. G. Lawson and other surgeons who have 
extensively practised Von Grade’s operation, h^isc 
that the line of incision should commence at a point 
corresponding to the upper edge of the pupil, the 
section being made entirely in fhe cornea; and that 
only a small piece of the central portion of the iris 
should be excised. 

Liebreicji’s Op kb at i on for Cataract. —The fol¬ 
lowing is Mr. Liebreich's description of his operation:— 

The incision of the cornea is to be made with the 
smallest possible Graefe’s knife in the (jp flowing rnauuer. 

Puncture and contra-puncture are made in the 
sclerotic about one dUllimetre beyond the cornea, the 
whole remaining incision paSsing with a very slight 
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curve through the cornea, so that the centre of it is 
about one millimetre and a half distant from the 
margin of the cornea. This incision can be made 
upwards or downwards, with or without iridectomy, 
and the lens can be removed through it with or with¬ 
out the capsule. 

If, as 1 now practise, the extraction is made down¬ 
wards without iridectomy, the whole operation is re¬ 
duced to the greatest, simplicity, and does not require 
narcosis, assistance, elevator, or fixation ; and only two 
instrument!'—namely, Graefe’s knife, and one oysti- 
torne, with Daviel's spoon.* 

Tavt,or*s Operation for Cataract. —The special 
object of this operation is to extract the lens through 
a peripheral section of the iris without injuring the 
pupil. 

The following is Mr. C. Bell Taylor’s account of his 
operation :— 

The instruments I employ are a pair of sharp 
forceps that pierce the sclerotic; a very light specu¬ 
lum (a modification of Von Graefe’s); and two knives, 
a line in width, and bent at an angle similar to the 
ordinary iridectomy knife—on& with a sharp point, 
the other with a blunt or bulbous extremity. 

Having separated the lids with the speculum, the 
eye should be gently turned downwards with a pair of 
ordinary forceps in the operator’s right hand. Having 
got the globe into a favourable position, it should be 
fixed by the sharp forceps at about the junction of the 
upper with the middle third of the cornea; the pointed 
knifej is then entered in the corneo-sclerotic junction 
one or two lines from the forceps at the summit of the 
cornea, pushed well into the anterior chamber, and 
then with a gentle sieving motion carried along the 
summit until about one-third of the cornea has been 
incised. The capsule is thou carefully divided with 
Vou Graefe’s bystitome, having been previously ren¬ 
dered tense, and the eyeball fixed with a pair of ordi¬ 
nary forceps. It is better to open the capsule at 
this stage, because bleeding from the wounded iris 
—and conjunctive also—at a later period is apt to fill 

* Britten Medi ca If Jour n alJ^Se c. 2, 1871. 
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the chamber and render this part of the operation 
obscure and difficult. The upper segment of the 
iris is then seized, and a small piece of the periphery 
only excised, the pupillary margin and portion of 
iris attached to it being left untouched and free in 
the anterior chamber; the lens is then extruded 
through the gap in the ordinary way, gliding behind 
the pupil, so that there is no stretching of the 
sphincter. 

In this way I believe that I have secured all the 
advantages, in the way of safety and certayity, of an 
associated iridectomy (which 1 have already detailed), 
and at the same time attained that grand desidera¬ 
tum—a central and moveable pupil. 

Selection* of an Operation.— -We may now pass on Choiok oi 
to the consideration of the circumstances which would AN ol,KH1 
probably lead us, to select either one or other of the 
operations described for the removal of a cataract. 

With regard to the operation of reelination, there 
can be no doubt that by tar the majority of surgeons of 
the present day have discarded this proceeding altoge¬ 
ther ; nevertheless, Professor Quaglino, of Pavia, has 
lately been operating bp reelination with success, and Reoenl rP _ 
he thinks that we have abandoned this operation with- vival of re¬ 
mit good cause.* Professor Quaglino remarks, that ciinB,ion * 
the most permanent and brilliant results of depression 
are obtained in the case of cataracts which are either 
soft or cheesy in consistence, in the fluid ones among 
middle-aged people, and in those which occur in infancy. 

In hard, senile cataracts it may he adopted, but more 
exceptionally. Evidently, therefore, the best results 
follow in precisely those cases which succeed best either 
by linear extraction, the suction operation, or solution; 
and my own experience certainly^eads me to prefer any 
one of these means of removing a cataract to that of 
reelination. I may, however, refer to the practice of 
other surgeons in this respect. Dr. J. !• C. Ross has Doubtful 
probably had as much experience, and operated as often advantage*, 
for reelination as most surgeons in India, and he tells 
me that fifty per cent, was above the average of cures 


• A Clinical Lecture bv Prof. A. Quaglino on Scleronixis; 
Oplithdlmic Iteview, Oct, 1§67, p. 374. 
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in his practice among patients such as those described 
by Professor Quaglino as presenting the most favour¬ 
able conditions for reclination. 

The native Huckeems and Kobrages always operate 
for the cure of cataract in this way, and hardly a week 
passes that some of their patients are not seen at the 
Calcutta hospital, suffering from either inflammation 
of the choroid, or from retino-choroiditis. Here, at any 
rate, we have warning sufficient to prevent our resorting 
to this proceeding. 

The operation for solution of cataract is a most valu¬ 
able one, but the great drawback to it is tbe length of 
time it often takes to cure a patient by this means; 
and the risk run from the contact of detached pieces of 
the lens resting on the iris, and exciting more or less 
inflammation m this delicate structure. Solution is, 
of course, most applicable to instances of soft cataract, 
occurring in persons under thirty-five years of age, or 
before the nucleus has fully formed. If in a case of 
this kind, the sight of one eye is almost destroyed by a 
cataract, and the other eye is beginning to get dim, 
most surgeons would select the operation of solution 
as being the one likely to yield the best results, the 
worst eye, of course, being opejjpted on. 

This rule, however, is more applicable to the 
case of private patients than to those in hospital, be¬ 
cause the latter class can ill aflbrd the time necessary 
to complete the cure, particularly if they come from a 
distance, and cannot consequently attend as out-door 
patients. Nevertheless, I find from the Moorfields 
Hospital Reports, that in 18(56, of three hundred and 
forty-one cataract cases operated on, not less than 
ninety-nine were treated by solution; this is a fair cri¬ 
terion of the high estimation in which the very able 
surgeons in charge o&the Moorfields Hospital hold the 
operation. I cannot say that in my own practice I 
operate by solution in nearly the same proportion of 
cases, preferring, even in soft cataracts, to remove the 
lens in its capsule.* 

Iu the majority .of cataracts, however, the nucleus is 
hard and therefore effectually prevents our operating 
for solution; we haveconsequently to determine whether 

* “ Contributions to Ophthalmic Therapeutics.” By^Robert 
Brudouell Carter. 1‘ractUUMer, March, 1871. 
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we perform the old flap extraction, Yon Graefe’s opera¬ 
tion, or one of the modified forms of extraction which 
I have described. In coming to a conclusion upon this 
point we must take into consideration the circum¬ 
stances of the patient. Among the low-feeding popu¬ 
lation of India we are very apt to get sloughing of 
the cornea, and I think, as a rule, less likely to have 
inflammation of the iris induced by a slight amount 
of injury than is the case amongst Europeans ; never¬ 
theless it may probably be laid down as a rule that in 
senile cataract it tends to success if a portion of tho 
iris is excised immediately before the lens is taken out 
of the eye, as in Von Graefe’s operation; in fact, tho 
prevailing opinion among ophthalmic surgeons of the 
present day is that there is no operation which affords 
a patient affected with senile cataract a better hope of 
recovery than Von Graefe’s method of removing the 
lens :* and I most certainly concur in this opinion, 

f >rovided it is found that the patient’s pupil does not 
ully and quickly dilate under the influence of atro¬ 
pine ; but if the pupil does act thoroughly after atro¬ 
pine has been employed, 1 am of opinion that wo 
should remove the lens in its capsule; at any rate I 
am not disposed to eswiae any portion of the iris if the 
pupil is well dilated and cannot thus hinder tho pas¬ 
sage of the lens from the eye. 

In the mixed or cortical cataract the majority of ami in 
surgeons would prefer to operate by Von Graefe's pro- cortical, 
ceeding rather than by modified linear extraction; 
nevertheless my own success has been so great in in¬ 
stances of this kind by the employment of the opera¬ 
tion I have described at page 508, that I canno( but 
advise to give it a fair trial. In Europe, with the 
advantage of skilful assistants to help at the time of 
the operation, and good nurses t* attend to the patient 
afterwards, we might prefer Graefe’s operation in cases or u.« au -' 
of cortical cataract, but in India we seldom have these 
advantages and have to depend mainly upon ourselves “ u “ lon ' 
for success. We shall be called upon to operate very 
often on comparatively young people, say from forty- 
five to fifty years of age, and in instances of this 

* “On Extraction of Cataract.” By H. Wilson, St. Mark’s 
Hospital, Dublin. Dublin Quarterly Journal of Medical Science. 

May, 1870. • 
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description I have gained most satisfactory results by 
means of modified linear extraction, seldom finding it 
necessary in cases of this kind to excise a portion of 
the iris. 

Mr. H. Cayley, of Calcutta, has lately written on 
this subject. He remarks that during the year 1874 
(excluding cases of soft cataract) he operated on 135 
cases of hard or mixed cataract: of these thirty-eight 
cases were operated on by Graefe’s method, “ twenty- 
nine were successful, leaving the hospital with good 
sight. Thiij, gives nearly 77 per cent, of cures.” “The 
cases of Macnamara’s operation gave the following 
results. The total number of cases was 97, of which 
84, or nearly 87 per cent, were successful; in three 
cases iritis set in, from , which the patients recovered 
with a fair amount of sight; in 53 of the 97 operations, 
the lens and capsule came out entire, and only one of 
these wont wrong; this patient was suffering from 
chronic bronchitis, and a violent fit of coughing caused 
hromorrhage into the vitreous chamber.”* 

Iridectomy, again, may be useful in instances of 
zonular cataract, provided we find its centre opaque, 
and the outer part of the lens free from stria; or opaque 
dots. Under these circumstances we may fairly assume 
that the opacity in the lens will not advance, or if it 
make any progress that it will do so very slowly; and 
it will then be advisable, either by means of an irido- 
desis or an iridectomy, to open a passage for the rays of 
light to the retina, through the transparent part of the 
lens; it is evidently far better to leave the lens in situ 
if possible. But supposing that, from the presence of 
etriaa and spots, together with increasing impairment 
of vision, we have evidence of advancing changes in the 
lens, it is then advisable to open the cornea by means 
of a linear extraction knife, and so to withdraw the lens 
from the eye with the help of a scoop. 

In cases where a soft cataract has in part become 
absorbed, leaving a deposit on the inner surface of the 
wrinkled capsule, I usually open the cornea, pass a pair 
pf iridectomy forceps into the eye, and seizing the 
opaque membrane withdraw it at once. The pupil 
must be kept fully dilated with atropine, and the eom- 

* “Notes on Operation for Cataract.’’ By Surgeon-Major 
H. Cayley. Indian Annals, July, 1875. * 
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press and bandage applied as usual after these opera¬ 
tions. 

As I before remarked, we sometimes meet with in- Cataract 
stances of cataract complicated with synechia. Before 
attempting any operation in these cases, we must en- synechia, 
deavour carefully to ascertain what amount of vision 
the patient possesses, by moving a bright light before 
his eyes ; if be is unable, even in a dark room, to see 
the name of a lamp, it is seldom that we can do good 
by means of an operation; for the chances are, that 
although we remove the opaque lens, the ijptina will 
have been so far involved as to prevent our patient’s 
benefiting much by the extraction. 

In operating in instances of cataract complicated Treatment 
with synechia, we should first perform iridectomy, and ot ' 
then remove the lens with a scoop, or Bowman's trac¬ 
tion instrument. 

Capsular Cataract. —One of the varieties of cap- Capsular 
sular cataract with which we have to deal, is that afterex- 
which occurs after the removal of an opaque lens, traction. 
The patient may have made a good recovery from the 
operation, but still complains of dimness of vision; 
the cause of this will probably be detected on dilat¬ 
ing the pupil, aud examining the eye by the lateral 
method of illumination, when a slight film may be 
seen extending behind the pupil, occasioned by an 
opaque layer formed on the inner surface of the 
capsule, which had not boon entirely removed at the 
time of the operation. The epithelial cells produce a 
kind of abortive lenticular matter, or it may lie that 
neoplasms grow from them, rendering the inner sur¬ 
face of the remains of the capsule more or less opaque. 

Capsular cataract, again, may occur after irido- £ ftcr in - 
choroiditis, and inflammatory affections of the deeper tiem."* 1 * 
structures of the eye. In these instances we shall at 
once understand the nature of the case, from the 
presence of complications such as exist after iritis : 
synechia, loss of brilliancy in the fibrous«structure of 
the iris, immobility of the pupil, and so on. In these 
cases the epithelium lining the capsnlc appears to From 
become involved in the hyperplasia, and neoplasms changes in 
are formed, which becoming organized induce capsular 
cataract, and very probably subsequeflt degeneration 
and opacity of the lens substance. Capsular opacities 
of thi# kind are often star-shaped, the most central 
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portion looking chalky, and shading off towards the 
circumference of the lens. 

Lastly, capsular cataracts may occur from the for* 
mation of neoplasms (the result of iritis) on the anterior 
surface of the lens (capsule). In this case the neo¬ 
plastic formations are simply deposited on the capsule, 
and becoming organized, give rise to an opacity, which 
is generally complicated with extensive synechia, if not 
with closed pupil. Organized deposits may likewise 
form on the anterior surface of the capsule in instances 
of suppurative keratitis, the formation originating in 
the cornea, and being subsequently deposited on the 
lens. And lastly in instances of purulent conjunc¬ 
tivitis among infants, the cornea may ulcerate, the 
lens is forced forwards against the nicer, neoplastic 
formations form on its capsule, then the ulcer heals, 
and the lens returning to its normal position vetains 
tlio opaque formation it received when in contact with 
the cornea. 

Considerable care is necessary in operating upon 
capsular cataracts which have formed after the removal 
of the lens; all irritation must have subsided in the 
eye before any attempt is made to break down the 
opaque capsule, and it is hardly likely, therefore, that 
we shall be able to operate under a period of two 
months from the date of the extraction. 

The most simple plan of destroying these opaque 
hands is to pass a needle through the cornea, the 
instrument having a cutting edge, so that we may 
be able to divide the opaque capsule with it. The 
patient having been placed under the influence of 
chloroform, and laid on his hack, a stop-speculum is 
to be adjusted, and the eyeball fixed, an assistant 
seizing a fold of the lower part of the conjunctiva with 
a pair of forceps. The surgeon then passes the needle 
through the cornea, and behind the capsule, so that it 
may be made to cut an opening through, or break down 
the opaque membrane; there is no necessity for pass¬ 
ing the needle deeply into the vitreous, our object is 
simply to “ comminute it (the opaque membrane) with¬ 
out any drag on the contiguous parts, either of the 
capsule or ins.”* : 


* Bowman on Capsular Obstructions: Ophthalmic Reports , 
vol. iv. p. 864, 
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It often happens, however, that the opaque mem¬ 
brane or hand yields to the needle, so that it is impos¬ 
sible to break it through ; under these circumstances 
a second needle is to be introduced through the cornea, 0 f two 

at a point nearly opposite the first one, and the extre- needles, 
mity of one being passed behind, and that of the other 
in front of the opaque band, the needles are made to 
rotate round one another, so as to tear down the 
capsule. 

In some cases the pupil is completely closed by the closed 
remains of the capsule, and neoplastic elements result- pupil, 
ing from secondary iritis. The communication between 
the anterior and posterior chambers being thus cut off, 
glaucomatous changes are apt to occur in the eye, indi¬ 
cated by supra-orbital pain and increased tension of the 
globe. In cases of this kind, whether complicated with 
glaucoma or not, it is most advisable that a portion of 
the iris should be excised, and the opaque membrane 
which adheres to it removed. I think it is better at Treated by 
once to resort to an iridectomy in these cases ; or to ‘"dec- 
follow the practice advocated by De Wecker, which 
consists in making an opening sufficiently large iu the 
cornea to allow of the introduction of the blades of his 
forceps scissors into the eye, one blade of this instru¬ 
ment is passed through and behind the iris and exuda¬ 
tion mass, the other blade along the posterior surface 
of the cornea. With one or two incisions a portion of 
the iris is removed, hut in some instances on making a 
single cut through the false membrane and iris, the edges 
of the wound retract to such an extent as to leave a 
very good opening for the passage of light into the eye. 

The after-treatment in these cases of capsular cata- After- 
ract, consists in keeping the pupil as folly dilated as lre “ tnl, ‘ nt - 
possible, and the eye at rest by means of a light pad 
and bandage; it is also advisable to coniine the 

E atient to a dark room, until all signs of irritation 
ave passed away from the eye. 

Traumatic Cataract, whether arising from an ac- Traumatic 
cident, or following an operation involving the lens. Cataract. 
will generally vary according to the size of the 
opening made in the capsule, and the age of the 
patient. ■ ■ ■ * 

If only a small opening is made in the capsule of 
the terib, a portion of its cortieal substance may pro- 
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lapse through the wound, undergo fatty degeneration, 
and become absorbed; the edges of the wound in the 
capsule then fall together and unite, and a small 
cicatrix alone remains to mark the site of the original 
injury. 

If the opening is more extensive, the aqueous finds 
its way between the capsule and the cortical sub¬ 
stance, and produces opacity of the latter. Unless 
the lens is injured the opacity may be superficial; 
neoplasms may form round the edges of the wound 
in the capsule, which may close, and the epithelial 
cells remaining intact, much of the original trans¬ 
parency of the lens may return. 

Lastly, if the capsule be extensively lacerated, and 
the aqueous has free access to the lens; degenerative 
changes make rapid progress in the lenticular matter, 
which is soon rendered opaque throughout its whole 
extent. During these changes the lens becomes 
swollen, and by the pressure it exerts on the iris, may 
set up considerable irritation in the part, very probably 
leading to irido-choroiditis, and by sympathetic action 
too often involving the other eye. In other eases, the 
pressure of the swollen lens on the parts around in¬ 
duces much congestion of the choroid, and may lead 
to glaucomatous changes in the eye. The risk of com¬ 
plications of this kind is much increased, if any portion 
of the lens fall forwards into the anterior chamber; 
for by coming in contact with the anterior surface of 
the iris, it greatly increases the irritation going on in 
the eye. 

It by no means always happens that traumatic cata¬ 
racts are the result of incised wouuds of the capsule; 
sometimes the capsule is ruptured from a blow on the 
eye, usually near some part of its circumference, and 
the aqueous, finding its way into the lens, causing a 
traumatic cataract. 

A mistake can hardly be made in diagnosing trau¬ 
matic cataract: the patient’s sight has probably been 
perfect up to the time of receiving a blow or injury on 
the eye, and on examining it we find that the lens is 
opaque. It is impossible, however, to predict the 
nature and extent of the complications which may 
occur in the choroid or retina* especially in instances 
of traumatic cataract following blows. 

Foreign bodies, in come few instances, haVe been 
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known to pass into the substance of the lens, and Foreign 
without exciting any very great irritation, have in- [he leii 0 Q 
duced partial fatty degeneration and softening of the 
lenticular matter, and then fallen forwards into the 
anterior chamber. In cases of this kind it may not 
be possible to see the foreign body in the first instance, 
on account of the opacity of the lens-substance around 
it. But instances of this description are very rare: 
far more commonly a foreign body in the lens gives 
rise to a traumatic cataract, and usually to intense 
inflammation of the iris and deeper structures of the 
eye, which, unless relieved, may terminate in abscess 
of the globe, and very probably in sympathetic irido- 
choroiditis in the sound eye. 

Treatment .—If but a small opening has been made Treatment. 
through the capsule, it will only be necessary to dilate 
the pupil, and keep the eye at rest with a pad and Atropino 
bandage; the parts may recover themselves in the and rest< 
course of time, a minute cicatrix alone remaining to 
indicate the seat of the injury in the capsule. 

If the damage done to the eye has been more severe, 
for the first few days perhaps after the accident, the 
anterior chamber will be found full of blood; and 
when this has become absorbed, the lens will be found 
opaque; but as I have before remarked, we shall theu 
be unable to ascertain the nature of any complications 
which may have occurred behind the opaque lens. In 
these cases atropine must be applied to th^ eye, and 
the parts kept perfectly at rest for a few days. 

If inflammatory symptoms set in, or have occurred In case of 
before we see the patient, it is well to administer chlo- 
roform, and having first performed an iridectomy, to the n icaal° ve 
extract the lens by the scoop operation at once. This 
proceeding will have to be adopted sooner or later, and 
in the meantime we run the risj| of sympathetic irri- Delay 
tation being established in the sound eye, if we allow ha - 2iu ‘‘ iuu *. 
the injured lens to remain in situ. I am aware that 
in time the irritation caused by a traumatic cataract 
may subside, especially if thepupil dilates under the 
influence of atropine; but even m spite of this I am 
convinced that in the long run, and in the majority of 
cases, it is better to remove the opaque lens as soon as 
possible ; and doubtless an iridectomy is a most useful 
and necessary proceeding in this class of cases. 

It Saay happen after an injury to the eye, par- 
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ticularly among patients suffering from excessive 
myopia, dependent upon posterior staphyloma, that 
detachment of the choroid occurs, and that in con¬ 
sequence opacity of the lens gradually supervenes; 
but in cases of this description we shall have none of 
the urgent symptoms of irido-choroiditis present, 
which mark cases of traumatic cataract where lace¬ 
ration of the capsule has taken place; moreover, the 
opacity comes on comparatively slowly. 

The removal of the lens by linear extraction in cases 
of traumatic cataract requires no particular descrip¬ 
tion, the cataract being extracted immediately after 
the iris has been excised. Provided the cornea has 
not been lacerated, nor a prolapse of the iris taken 
place, complicating the case, we may operate most 
advantageously through the upper section of the 
cornea, removing the superior one-fourth of the iris. 
But if a prolapse of the iris exists, and the injury is a 
recent one, the protrusion not having become fixed to 
the edges of the lacerated cornea, it is well to excise a 
portion of the iris, including the prolapse; by so doing, 
we not only secure the advantages of the iridectomy in 
the extraction of the lens, but also adopt the best means 
for curing the prolapse. For instance, suppose that a 
wound has been made through the outer part of the 
cornea, and the iris drawn into it, and that the capsule 
having been ruptured, a traumatic cataract exists with 
symptonjp of intense irido-choroiditis, 1 should, if the 
case were a recent one (having put the patient under 
the influence of chloroform) open the sclerotic, and after 
removing the outer fourth of the iris, proceed at once 
to extract the lens. We must expect in a case of this 
kind to lose a considerable part of the vitreous; but 
this is of little consequence, as we may not only save 
the injured eye, but prevent the other one from being 
affected by sympathetic irritation. 

Palliative measures, such as rest, leeches, atropine, 
soothing applications, and so on, are recommended by 
some surgeons in these cases, before resorting to the 
treatment above indicated; but I have seen so much 
harm result from waiting, and such admirable results 
ensue from the operative treatment, that I can safely 
recommend the fatter plan, and invariably practise it 
myself. 

In some cases the lens is not only rendered dpaque 
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from the effects of a blow on the eye, but also partly 
dislocated, irido-choroiditis also existing. Under these * 
circumstances we must be very careful*in operating: Manare- 
the lens will easily slip from the scoop, and fall back 2j' n j a “p^ 
into the vitreous chamber. To prevent this accident, ic'us. 
it is well first to dilate the pupil as fully as possible, 
then pass a needle through the’cornea, and by means 
of a gentle drilling motion lacerate the capsule ; some 
of the soft lenticular matter escapes, and the vitreous 
thrusts the lens forwards against the cornea, and we 
may then with safety proceed to the iridectomy and 
removal of the lens, the scoop passing behind it with¬ 
out difficulty. 

Dislocation of tiie Lens. —Dislocation of the lens disloca- 
may be either complete or partial; in the former, the 
lens is forced out of the eye through a wound in the 
sclerotic or cornea, but in partial dislocation the 
crystalline remains attached to some portion of the 
suspensory ligament, and may fall forwards, back¬ 
wards, or to either side of its normal position in the 
eye. 

1. Complete dislocation of the lens is most com- l. Com¬ 
monly caused by a sharp blow, such, for instance, as J^Uoif 1 * 1 
would be given by a raquct-ball, or some such small 
and hard body. The sclerotic is usually ruptured at 
its inner and upper part, immediately beyond the 
margin of the cornea, and the lens escaping through a 
rent in this situation may be lodged beneath the con¬ 
junctiva. An injury causing such a considerable lesion 
of the eye as this, is always complicated with more or 
less damage to the iris, which is usually torn from its 
attachment, to a greater or less extent. Immediately 
after the accident the anterior chamber is filled with 
blood, and extensive ccchymosi%of the skin and con¬ 
junctiva occurs. 

On examining the eye, the black chasm through the Rent »een 
sclerotic will be at once visible, and the lens may »“ Btjerotic. 
generally be recognised by its form and size beneath Leni be _ 
the conjunctiva. It soon loses its transparency, and n«»th con- 
then appears as an opaque mass in the situation above i u,lc ‘ iva - 
indicated. In other cases the form of the lens is lost 
by compression in its passage through the rent in the 
sclerotic, and until it becomes opaque, we may he 
unable to distinguish it fromwitreou s. 

x x 
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Lastly, the lens may be driven completely through 
the sclerotic and conj unotiva, and fall on to the patient’s 
cheek. 

Treatment .-—If the dislocated lens is still to be seen 
beneath the conjunctiva, it is well to slit open the 
mneous membrane and remove it. Under any circum¬ 
stances the rent in the sclerotic should be closed, its 
edges being brought together with one or more fine 
silk sutures ; the eyelids must then be shut, and kept 
at rest until the irritation excited by the accident has 
entirely subsided. 

2. Partial Dislocation of the Lens .— This accident 
usually occurs from a blow on the oye or forehead, the 
lens being partially torn from tlie suspensory ligament, 
and displaced either upwards, downwards, or to either 
side; in some cases it is thrown forwards, and rests 
partially or completely in the anterior chamber. Under 
these various circumstances, the patient’s sight is more 
or less impaired, for the dislocated lens not only be¬ 
comes somewhat hazy, but by bobbing about behind 
the pupil interferes considerably with the perfection of 
vision. 

It does not always happen that the displacement of 
the lens immediately follows the receipt of an injury; 
several days may have elapsed since the accident, when 
from an effort of coughing or sneezing, the already 
damaged suspensory ligament is ruptured, and the lens 
dislocated. 

On examining the eye, provided the lens has not been 
thrust forward into the anterior chamber (the pupil 
having been dilated with atropine), we shall observe 
the lens swinging about with every movement of the 
eye, its structure being slightly opaque, and the black 
chasm of the vitreous appearing behind that part of its 
circumference which has been detached from the sus¬ 
pensory ligament. Tho iris, from the loss of support 
afforded it by the lens, is tremulous. 

If the lens has been dislocated forwards, it may 
occupy the entire pupil, and remaining almost trans¬ 
parent there may be some little difficulty in detecting 
the nature of the injury. The “ light, however, being 
reflected by its edges, presents a prismatic or glistening 
circle within the e^e, tne iris is pressed back, rendering 
the anterior chamber larger than natural, and the pupil 
dilated and motionless.” •© * 
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The following is a case in. point - 

W. Matthews, of the E. I. Railway, when a child Cask. 
received a blow on the forehead, after which his 
eyes became affected. In the left eye there is no 
lens, and the eye has been in its present state from 
the time of the accident: the lens has probably 
been absorbed. The right eye was healthy to within 
the last month, when he managed to strike it against a 
doorpost, find immediately afterwards his sight became 
much impaired. On his coming to me, I found the right 
lens dislocated forwards and distending the pupil; it 
was perfectly transparent, and as the man saw very 
well with the eye, I did not consider it necessary to 
remove the lens. 

I saw this patient again two months after the acci¬ 
dent : the lens was still in the same position, and quite 
transparent; but as it was evidently exciting irritation 
in the iris and choroid, I punctured it with a needle, 
and it speedily became opaque, and was then removed 
from the eye by linear extraction. 


H M 2 
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CHAPTER XIV. 

PARATAXIS OF THE MUSCLES OF THE EYE- 

STRABISMUS. 

Preliminary CONSIDERATIONS.—It will l>e advisable, 
before entering on tbe subject of this chapter, to make 
a few preliminary remarks on the innervation and 
action of the muscles of the eye, and to explain the 
mechanism of diplopia or double vision, that we may 
the better appreciate the symptoms complained of by 
patients suffering from paralysis of one or more of the 
muscles of the eye. 

Innervation and Action of the Muscles .—The third 
pair of nerves divides into two branches in tho orbit, 
the upper one supplies the levator palpebral and supe¬ 
rior rectus, and the lower branch sends nerves to the 
rectus intemus, rectus inferior, obliqnus inferior, and 
the sphincter pupil Iso. 

The fourth nerve supplies the superior oblique. 

The sixth nerve tbe external rectus. 

1st. The cornea is inverted and everted in the hori¬ 
zontal meridian plane, by the action of the internal 
and external recti respectively. 

2nd. The cornea is directed upwards by the combined 
action of the superior ^rectus ^id the inferior oblique. 

3rd. The eye is turned downwards by the combined 
action of tho inferior rectus and superior oblique. 

4th. In moving the eye diagonally upwards and in¬ 
wards, the rectus superior acts in combination with 
the rectus internus, being further controlled by the 
action of the inferior oblique. 

5th. In moving the eye upwards and outwards, the 
rectus superior a6ts in conjunction with the rectus ex- 
ternus, the inferior oblique limiting tho action of the 
rectus superior. *> 
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6 th. The eye is turned inwards aud downwards by 
the action of the rectus inferior and rectus internus, 
the superior oblique also controlling the action of the 
rectus inferior. 

7th. The movement downwards and outwards is 
accomplished by the rectus inferior associated with the 
rectus externus, the superior oblique controlling the 
action of the inferior rectus. 

Diplopia .—In order to insure correct vision the two 
eyes must work in unison; for if the rays of light do 
not fall upon exactly corresponding portions of the 
two retinas, double 
vision or diplopia 
is the result. 

There are two 
forms of diplopia, 
the direct and 
the crossed; the 
former may bo 
best understood 
by referring to 
Fig. 40. The left 
eye, n, in this case 
is supposed to be 
inverted, the right 
eye, a, is normal, 
and directed to¬ 
wards the object 
o, the rays from 
which fall on the 
macula lutea at 
a ; but in con¬ 
sequence of the 
left eye being in¬ 
verted, the rays from c will fall on the point B, in¬ 
ternal to the macula lutea n, and the imago formed 
will be mentally projected, in a line perpendicular 
to this spot, in the direction of E; ^ind thus two 
images of the figure c will bo visible, one in its real 
position, alyl the other to the left of c at k. The 
reverse of this would, of course? hold good, if the right 
eye were inverted; the second image # would then be to 
the right instead of the left of c. 

In. the second form of diplopia, as its namo implies, 
the images cross one another, as shown in Fig. 47. 


Fiu. 40. 
E C 




Diplopia. 

Uarmony of 
two eyes 
impaired. 


Direct 

diplopia. 


Crosaed 
dipt 'pia. 




534 rARALTSIS OF THE MUSCLES OF THE EYE. 


Pri«ns to 

CnpT4*Ct 

diplopia. 


To te«t • 

binocular 

vision. 


The left eye, b, is supposed to be everted, and the 
right eve a, is in its normal position, the rays of light 
from the luminous point c falling upon the macula 
lutea at a ; but as b is everted, the rays from c do not 

impinge upon its 
macula lutea at 
b, but on a point 
external to it at 
i>, and are pro¬ 
jected in a line 
perpendicular to 
this point in the 
direction of e, so 
that they cross 
those proceeding 
from c to a, and 
hence the crossed 
diplopia. * 

I may here re¬ 
mark, that the 
course of the 
rays c a may be 
changed by means 
of a prism, as at 
r, by which they 
are bent towards 
the base of the 
prism, and so fall 
1 on the macula 
lutea at b ; in 
this way the diplopia will be corrected ; for although 
the eye b is everted, the rays from c ore directed 
upon its macula lutea by means of the prism f, and 
binocular vision is thus restored. 

Prisms of this kind<urc now in constant use, not only 
for rectifying slight diplopia, but also as a test of the 
presence of binocular vision in eases of xtrahismvn. 
It is most important that we should be accurately in¬ 
formed on this point; for, unless binocular vision 
exists, wo cannot operate for the cure of strabismus 
with any hope of success. It does not follow, that be¬ 
cause a patient squints, he must suffer from diplopia; 
in fact, in the majority of cases of long-standing stra¬ 
bismus, the functions of the whole or a portion pf the 
retina in the affected eye are destroyed or suppressed. 


Fig. 47. 
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and it is then useless to interfere, unless for appearance 
sake. 

The existence of binocular vision is ascertained in p r ;neipie 
this way. If a prism be held with its base inwards, and method 
before either eye, rays passing through it will- be de- 
fra.eted towards its base, and falling on the retina, will om- 
form an image internal to the macula In tea, which 
being projected, as in Fig. 40. in the direction k, direct 
diplopia will be the result. But tlie other eye will im¬ 
mediately and unconsciously endeavour to correct this, 
and by an involuntary motion, it will tijrii inwards 
(become inverted), so that the rays of light from the 
object under observation may fall upon a corresponding 
portion of its retina., internal to the macula lutca, and 
thus correct the diplopia. Consequently, if under any 
circumstances the prism has this effect, we may be sure 
that binocular vision exists, and the reverse, if no such 
changes are. induced. 

, The prism test is very useful in cases of assumed 
blindness, for as Professor Longinore remarks, if a 
prism of 12° or so, be bold with its base upwards or 
downwards before the eye in which visual power is 
acknowledged to be retained, and the person who is 
subjected to the test on being asked what effect it lias 
on liis sight, states that it causes double vision, tlie 
simulation is proved, for diplopia could only result by 
both eyes seeing. If the base of the prism is turned 
inwards, and the other eye squints, evidently an effort is 
being made to prevent double vision, and the assertion 
of blindness in the squinting eye is therefore absurd. 

Primary arid Secondary Any Lex v f Squint iny. —In Primary 
the diagnosis of cases of paralysis of tlie muscles of an ^ 
the eye, as distinguished from strabismus, it is very »n$"goZ 
necessary to notice if the secondary angle of squinting squinting, 
is greater than the primary tingle; the former invari¬ 
ably forms the greater angle in all cases of paralysis. 

By the primary angle of squinting, we mean the angle 
of deviation of the optic axis of the diseased eye, from 
an object upon which the other eye is fixed. Upon 
covering the sound eye, the other makes a movement 
in order to fix its optic axis on the object, causing the 
covered eye to move in association with it; this devia¬ 
tion of the sound eye is called the secondary anfele of 
squinting, and will be found greater than the primary 
angle through which the weakened eye has moved. 
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5oG PAUALVSIS OF TIIE MUSCLES OF THE EYE. 

For instance, sujipose the external rectus of the left 
eye is paralysed, tlie patient is therefore unable to 
evert this oye; hut if a candle be held in front of his 
face, and the right eye closed, on moving the candle to 
the left of the patient, the left eye makes an effort to 
follow it, and may be moved perhaps one line outwards; 
the right eye, we shall find, has made an associated 
movement inwards of two lines. In this case, there¬ 
fore, the secondary angle is evidently greater than the 
primary one. 

Yon Grpefu explains this phenomenon as follows. 
The nervous apparatus of the left external rectus 
being defective, it requires an increased effort of the 
will to evert the left eye; but this increase of force 
cannot he eoniined to one eye, it is equally propagated 
to the sound one ; and as the healthy muscle responds 
normally to the increased nerve force, the right eye is 
inverted considerably more than the left one is everted. 
As a consequence of the want of action in the ex¬ 
ternal rectus, after a time, secondary changes occur 
in the antagonistic muscle, loading to alterations in its 
contractile power, and the diplopia becomes compli¬ 
cated with strabismus, as I shall more fully explain 
by-atid-by. 

PARALYSIS. 

Paralysis of tjik External Rectus. —Lot us sup¬ 
pose the left external rectus is affected. On holding a 
lighted candle, or some such object, at a distance of five 
feet from the patient's face, we find both eyes are fixed 
on it, and it is only when the candle is moved to the 
left of the patient that the want of action in the muscle 
becomes apparent; the optic axes thermo longer work 
in unison, and diplopia is the result. 'Phis is particu¬ 
larly noticeable if the ..candle is held a little below as 
well as to the left side. On closing the right eye the 
secondary angle of squinting will be found greater than 
the primary apgle. 

The diplopia which exists in a case of this kind will 
ho readily understood by reference to Fig. 46, for as 
the object is moved to the left of the patient, the rays 
of light must fall upon a part of the retina internal to 
the macula lutea, and being projected forwards the 
diplopia will be direct. In order to overcome this dip¬ 
lopia the patient is apt habitually to turn his he&d to 
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the left, and also in striking at an object is likely to 
hit too far to the left, especially if the right eye is closed 
and the blow is a rapid one. in the form of paralysis 
we are now considering, the action of the muscles of 
the eye, with the exception of the rectus externus, may 
be perfect. 

Paralysis of the Third Nerve may be complete or 
partial; in the former case, all the muscles supplied by 
this nerve are paralysed, and in the latter, one or more 
only may be affected. 

Supposing complete paralysis of the thml nerve of 
the left eye exists, the first symptom we snail notice 
will be loss of power of the levator palpobrm, the patient 
being unable to raise his upper eyelid. On opening the 
lids, we shall fiud that our patient can only direct the 
eye outwards ; in other directions it is unable to follow 
ail object placed before it, so that if the latter be; held 
above, below, or to the right of the affected eye, dip¬ 
lopia is produced. In consequence of the illusion thus 
created in the mind, when the patient attempts to walk 
across a room to reach an object in front of him, he is 
apt to stagger much as a drunken mail would do. 

In some cases exophthalmos results from the loss of 
power in the recti muscles, and their inability to resist 
the natural tendency of the elastic contents of the 
orbit to thrust the eye forwards. The pupil acts very 
slowly under the stimulus of light, anil is more or less 
dilated. 

In instances of complete paralysis of the muscles 
supplied by the third pair, we have only to bear in 
mind their combined action, in order that we may 
understand the nature of the diplopia that must occur. 

Paralysis of the Internal Rectus. —The eye can¬ 
not be moved inwards, and a crossed diplopia results if 
an object is held to the right of ^Jie patient (supposing 
the left eye affected), the squint being divergent. The 
diplopia is most apparent if the object is held to the 
right, and above the level of the patient’s eye. The 
secondary angleof squinting is greater than the primary 
angle,and the patient habitually turns his head towards 
the right, in order that he may overcome the diplopia 
as far as possible. 

The double images are parallel add equally high; 
except *in the diagonal positions to the right and up¬ 
wards, and to the right and downwards, where there is 
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an obliquity and a difference in height—the image of 
the left eye, on looking towards the right and upwards, 
being inclined to the right and lower—whilst on look¬ 
ing towards the right and downwards, it is inclined 
obliquely to the left and higher.* 

Paralysis of the Rectus Buferior (left eye).'—The 
movements of the eye before the horizontal meridian 
plane are normal; but if an object is moved from 
below upwards above this level, the patient's left eye 
cannot follow it. The cornea is seen to be directed 
forwards and slightly outwards, on acconut of the 
action of the inferior oblique muscle beiug un¬ 
opposed. 

If the right eye is covered, and an object is held above 
the patient’s eyes, the paralysed eye being directed up¬ 
wards as far as the paralysis will allow, the right 
cornea is turned upwards and outwards to a greater 
extent than the left one. The chances are, if the 
patient strikes quickly at an object, that he will hit 
too high. In order to correct the diplopia as far as 
possible, he carries his head directed backwards and 
upwards. 

If the object be held above the horizontal meridian 
plaue of the eye there will he diplopia, and one image 
appear above the other. The rays of light under these 
circumstances fall upon the inferior part of the retina 
of the affected eye below the macula lutca, aud the 
image is therefore projected above that of the other 
eye; but in consequence of the slight eversion of the 
cornea which takes place in paralysis of the superior 
rectus, the images do not appear precisely one above 
the other, the false image being to the right of the true 
one as well as above it; in fact, the diplopia is crossed, 
in consequence of the divergence of the optic axes. 

Paralysis of the Rectus Inferior. —The symptoms 
characteristic of this aff ection a re precisely the reverse 
of those above enumerated in the instance of paralysis 
of the superior rectus. 

Paralysis of the Inferior Oblique very rarely if 
ever occurs without some of the other muscles of the 
eye being involved. 

Paralysis of the Superior Oblique (left eye).—The 


* “ Principles and Practice of Ophthalmic Medicine tied Sur¬ 
gery,” by T. W. Jones, I'.lifS.; 3rd edit., p. 582. 
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patient complains that objects below the horizontal 
meridian of the eye appear as if double and unsteady; 
this fault is corrected to some extent by the head being 
thrown forwards and to the right. 

On examining the affected eye we find that objects 
are correctly seen above the horizontal plane, but that 
below it, in consequence of the cornea being directed 
upwards and inwards, while the right eye is directed 
downwards, the false image will be below and to the 
outer side of the real one, the deviation of the two 
figures being greater as the object is placed further 
beneath the horizontal plane. The secondary angle 
of squinting is greater than the primary angle. It is 
a remarkable fact, that in this form of paralysis the 
false image appears to be nearer to tbe patient than it 
really is. 

1. have already considered the circumstances of 
paralysis of the sphincter pupillio under the head of 
mydriasis; and may therefore proceed to make a few 
remarks on the causes, prognosis, and treatment of 
the various paralytic affections of the muscles of the 
eye. 


The CotincH of Parolynls of the Muncies of the Eye may 
be divided into two classes—1st, those affecting the 
nerve ; and "2nd, disease involving the nervous centre. 

1. Among the first of these causes syphilis holds a 
prominent place. I need hardly remark that the nerve 
may he affected with neuroma of a syphilitic origin in 
any part of its course; hut fatty degeneration of the 
nerve as a result of syphilis, is probably a more fre¬ 
quent though less palpable source of paralysis of the 
muscles of the eye. Lastly, syphilitic nodes or a 
thickening of the sheath of the nerve may, by press¬ 
ing on ifjs.true nervous elements* induce paralysis.* 
ltheumittism, again, appears to be a common source 
of paralytic affection of the muscles of the eyeball. 
The attack usually comes on after exjRisure to cold, 
and is generally accompanied with violent pain in the 
head and supra-orbital region. 

Malarious influences have evidently a direct relation 
to the class of diseases we are now considering ; heini- 


* Casses of Paralysis of the Oeulomotorius, by Professor von 
Graefe : Ophthalmic Jtcview, veil. L^>. 216. 
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crania, apparently depending' upon, miasmatic influ¬ 
ences, being occasionally followed by paralysis of the 
orbital branch of the third nerve of the corresponding 
side of the head. 

Effusions of blood into the orbit, or tumours in this 
locality may, by pressure upon the nerve, impair its 
functions, and cause paralysis of the muscles of the 
eye. Abscess in the cellular tissue, or disease of the 
bones of the orbit may act in the same way. Lastly, 
Mackenzie lias drawn attention to the fact, that the 
third nerve may be injuriously compressed by the pos¬ 
terior artery of the cerebrum, and the superior artery 
of the cerebellum, should these vessels happen to be 
much congested, the nerve passing between them as it 
emerges from the brain. 

2. Of the second class of causes which produce 
paralysis of the muscles of the eye—vi/.., those origi¬ 
nating in the nervous centre, we may reasonably 
expect to meet with symptoms indicating the seat of 
the lesion, and in all probability the patient’s intel¬ 
lectual faculties will bo impaired, or paralysis of other 
parts of the body will exist; but, as 1 before remarked 
when speaking of ptosis, the consideration of these 
forms of disease would involve us in that most difficult 
and obscure study—the pathology of the brain, which 
certainly does not fall within my province. 

1 may however observe that the diplopia accom¬ 
panying paralysis of the third pair, and depending 
on lesions of the brain, has a marked peculiarity, in 
that “ the double images in these eases show a very 
great disinclination to be united. Even with the 
most carefully selected prism it is found difficult, or 
even impossible, to unite them; and even ii' we have 
effected this, the diplopia generally awakens again, as 
soon as a very slight alteration is made in th^strength : 
of the prism, or in the position of the objebtV If we 
find that several muscles, which are supplied by diffe¬ 
rent nerves, are paralysed, together with one or more 
muscles supplied by the oculomotorius, particularly 
if both eyes are affected (and we can find no cause 
within the orbit), we may suspect some cerebral lesion. 
The same may be said with regard to a succession of 
paralyses in different muscles. If several of the 
muscles, furnished with nerves of the third pa,jr, are 
successively affected, and then perhaps the trochlearis 
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or abducons also, and after this, one or more muscles 
of the other eye, we are justified in thinking of a 
cerebral cause.’'* 


The Prot/nosis in cases of paralysis dependent upon Prognoti• 
causes situated at the base of the brain, or within the uncertain 
brain itself, must be more or less dubious, but will 
evidently depend very much upon the nature of the 
cerebral lesion; we may hope for amendment in the 
diplopia if the cerebral symptoms disappear, but 
hardly otherwise. 


In cases of paralysis of the nerve depgndmg on Favourable 
syphilitic or rheumatic influences, we may fairly hope rlieJin.n- 
thatwith proper treatment the para lysis will gradually tiara, 
disappear. The same remark applies to instances of 
paralysis depending on malarious influences. 

The prognosis to be given in cases of affections of Must vary 
the muscles of the eye, caused by pressure upon the ^['prcXtur'e 
nerve from effusion of lilood, or from morbid growths 
within the orbit, will evidently very much depend upon 
the possibility of the removal of the compressing force. 

If there is no likelihood of this, it is hardly possible 
that tlie affection of the muscles of the eye will be 
overcome. On the other hand, effused blood, or even 


an abscess, may be got rid of, and if so, we may fairly 
hope for a favourable result as regards the muscular 
apparatus of the eye. 

Treatment. —In instances of paralytic affections of Treatment. 
the muscles of the eye depending upon syphilitic or 
rheumatic influences, we shall have to enforce a plan 
of treatment such as I have before recommended in 


cases of the kind. The tendency of these paralytic Tendency 
affections is to recovery, especially if nature is judi- to recovery, 
ciously assisted in her efforts to cure. 

In the case of paralysis depending on causes 
situated TOthin the orbit, should ^his be an effusion of 
blood, it f! if well to allow it to become absorbed; 
abscesses -should be opened as soon as possible, but I open an 
would refer to Chapter III., on diseases»of the orbit, ab8Ces8 - 
for an account of the treatment to be followed in 


these tactions. 

I before remarked that ‘prisms are employed in 


’ Mr. Wells on Paralysis of the Muscles of the Eye: Oph¬ 
thalmic ^Hospital Reports , p. 29, July^lSOO. 
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some cases of diplopia with advantage. Supposing 
the diplopia has to some extent been overcome either 
by the efforts of nature or medical treatment, and if 
no contraction of the opposing muscle has taken 
place, we may hope by the use of prisms to strengthen 
the paralysed muscle, giving it gentle exorcise in the 
following way for some three or lour hours every day. 

I have already explained the action of the prism 
(Fig. 47): light being detracted by it towards its base, 
we may in this way bend the rays of light into such a 
position. tjjat they will fall upon the retina near tlio 
macula lutea of the diseased eye. In consequence of 
the great confusion of vision which is thus caused (the 
rays of light falling on the yellow spot in the sound 
eye, and very near it in the weak one), the paralysed 
muscle contracts, in order that it may correct the 
diplopia, by turning the axis of the diseased eye so 
that the two images may coincide; and by the daily 
exercise of this contraction, it gradually gains strength, 
and in time may work without the prism.* (J lasses of 
this kind are especially useful during the progress of 
recovery from palsy of the s'xlh, or partial paralysis 
of the third nerve, in which the internal rectus is the 
only muscle, or the one principally affected. 

Supposing the external rectus to be paralysed, tbo 
base of the prism should be directed towards the temple, 
so as to dofraet the rays of light on a, spot internal to 
the macula lutea; the external rectus, to correct the 
diplopia thus caused, would contract and slightly evert 
the eye, and being gently exercised in this way, day by 
day, would gam strength, and perhaps ultimately re¬ 
cover its former power. Ju cases of paralysis of the 
other muscles of the eye, the base of the prism should 
be placed iu such a position as to call the affected 
muscle into play, ujiou precisely the same principle as 
above explained. 

Faradization is often most useful in cases of para¬ 
lysis of the muscles of the eye, one pole being applied 
over the closed lid, and the other behind the correspond¬ 
ing ear. The remarks I have already made upon this 
method of treatment, when discussing the subject of 
paralysis of the orbicularis and levator palpebrae, are 

• E. Meyer on Treatment of Strabismus by Prisms: Brit, and 
Fur. Med.-Chir. Jiev., vol. xsjav. p. 392. c 
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applicable to instances of paralysis of tlic muscles of 
the eye. 

Operation of Tenotomy .—We have another means at 
our command for overcoming the diplopia produced by 
paralysis of the muscles of the eye, particularly if the 
antagonistic muscle is not affected by secondary 
changes; it consists in the operation of tenotomy, 
modified according to the circumstances of the ease. 

Let us again suppose that the external rectus of the 
left eye is paralysed, and that other means have failed 
to cure the disea.se ; we may then divide tlwi internal 
rectus, and fix its attachment to the sclerotic further 
backwards than its normal position. By this means 
we weaken the action of the internal rectus, so that in 
all probability the external rectus may be able to 
neutralize it, and thus overcome tin* diplopia. 

This operation, however, would only answer if the 
power of the external rectus were but slightly dimi¬ 
nished ; if much enfeebled. Von Grade proposed that 
in addition to tenotomy of the internal rectus, wo 
should divide the external rectus, and fix its attachment 
to the sclerotic close to Ilio cornea. In this way, by 
increasing its power over the eyeball, and at the same 
time diminishing that of the internal rectus, we should 
correct the diplopia. 

One of the drawbacks to this operation is, that the 
paralysed muscle, after long disuse, often undergoes 
fatty degeneration, and it is then of little use en¬ 
deavouring to force it to increased action by an opera¬ 
tion such as 1. have above indicated. But if the muscle 
has undergone fatty degeneration it is most probable 
that the internal rectus will have inverted the eye, so 
that we shall have a case of diplopia plus strabismus 
to deal with ; we may nevertheless, if electricity com¬ 
bined 'With*the prolonged employment of the iodide of 
potasshim, baa failed to restore power to the ex¬ 
ternal rectus, endeavour to overcome this condition 
by an operation -, the result, however, of any such pro¬ 
ceeding is very doubtful, because, however much we 
may shorten the paralysed muscle, we cannot restore 
its functions by this means. 

Should we tnink it advisable to operate, the internal 
rectus must he divided as described in cases of strabis¬ 
mus, but the subconjunctival cellular tissue should be 
disturbed as little as possible, so that the divided end 
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of the imisclo may not retract very far back, and then 
form its new attachment to the sclerotic; in fact we do 
not require to weaken the power of the internal rectus 
too much. Having completed the tenotomy of the 
internal rectus, we may proceed to shorten the para¬ 
lysed muscle; the opening in the conjunctiva will 
have to be rather more extensive than in an ordinary 
case of strabismus; it is better in fact to expose the 
tendon of the external rectus, and insert a strabismus 
hook beneath it; a curved needle with a silk thread is 
passed tlmougli the tendon (;lose to its insertion into 
the sclerotic, the suture is then to be tied. The muscle 
is subsequently to be cut through about three-fourths 
of a line from the suture, towards the angle of the eye, 
and another suture is to be passed through the re¬ 
tracted end of the muscle : the two sutures are to be 
tied together, and in this way the muscle is shortened. 
In fact all we have to do is to cut a small piece out 
of the tendou of the rectus and bring the divided ends 
of the muscle into apposition, so that they will unite, 
and thus shorten the muscle to the extent of the piece 
we have cut out of it. When writing the last edition 
of this work I had operated on several eases of this 
kind, and was disposed to think well of the proceeding, 
but subsequent experience has convinced me, that in 
my hands, the above described proceeding should 
seldom if ever be resorted to with the view of improv¬ 
ing the sight in cases of external strabismus depending 
on paralysis of the internal muscle, hut it may 
useful to overcome the unsightly appearance of ah 
eye affected with an external squint. 

STRABISMUS. 

str*bis- Definition. —Formerly all cases in which-there was 

mus. **'■ ' a want of correspondence between the optic gXes of the 
two eyes were classed as Strabismus, iKuyever'-different' 
the charactei and cause of the disorder; hiow, however, 
that we have learnt to discriminate the variott^para- 
lytic affections of the eye, we may restrict the tqym 
strabismus to those cases iu which there is inability to 
bring both visual lines to bear simultaneously upon the 
same point, depending on some change in the muscles 
themselves and not in their nervous supply. 

There is, therefore, a marked difference between cases 
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of strabismus ami of paralysis. In the latter the move- Diflerenco 
meut of one or more of the muscles is impaired from a j ween11 
faulty state of its innervation, but in strabismus the ty 8 i 8 ^ ari1 ’ 
muscles art* in working order, so that the eye can 
move iu all directions, the degree of tension of the 
affected muscle being alone at fault; the muscle is 
practically shortened, and the axis of the squinting eye 
is never in its proper place. 

But, as I have before remarked, after long-continued p ttrB ]y»ii 
paralysis of one of the muscles of the eye, the apposing eompfi- 
musele, though healthy, may in the coupe of time strabismus, 
contract, so that iu instances of this description we have 
diplopia complicated with Strabismus. On tbe other 
hand, iu a confirmed squint, the opposing muscle from 
want of use becomes atrophied, so that ultimately the 
strabismus again becomes complicated with paralysis 
in the opposing muscle. 

A strabismus may lie either convergent, divergent, 
sursumvergent, or deorsumvergent, but tbe two latter 
are very rare forms of strabismus ; au iuternal squiut is 
the most common. 

Strabismus Convergers. —We may suppose that one cokvkr. 
eye only is affected. If an object be bold before tbe gent 
patient’s face, and be is directed to look^at it, the „ T l f s ASIS ' 
working eye is fixed on the object, hut the squinting one 
is instantly inverted. If the working eye is closed, the 
squinting one turns slowly outwards, and is fixed on 
jbjue object, but if the other eye is opened tho squinting 
Bph again rolls inwards. 

v X have before explained tho meaning of the term 
secondary a ngle of squinting, and laid it down as a rule 
that the secondary angle is always greater than the 
primary one in instances of paralysis ; but that is not Primary 
the ease in strabismus, for if the working eye is closed, «nd sp¬ 
it will 'inverted to exactly the same extent as the ^gj e8 ry 
squinting eye is everted, when (Erected towards au ob- equal, 
ject belcFbefore the patient’s face. 

Iu con sequence of the inability of the iwo eyes to fix 
theifoptie axes on the same object, double vision exists; 
and in ckses of internal strabismus the diplopia is Diplopia 
direct, the image observed with the squinting eye Being direct - 
prqjected, towards the corresponding temple (Fig. 46). 

The double vision may after a time disappear, the Sight of 
sight in the squinting eye becoming suppressed; this is cy ® 

particularly the case if the strabismus is very marked; #uppre»»ed. 

MM 
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the rays of light from an object fall on the outer and 
less sensitive portions of the retina, and the impression 
is therefore ignored by the patient. Whereas, if the 
squint be only slight, the image falls upon the retina 
near the macula lutea, and this part of the retina being 
very sensitive the confusion of vision becomes very 
great indeed. 

In the above remarks we have supposed only one eye 
to be affected, but this is by no means always the case. 
The squint may be alternating, and appear first in one 
eye and tljen m the other, so that if the apparently 
working eye is closed, the squinting eye assumes its 
normal position ; but in placo of becoming again in¬ 
verted when the former is opened, it retains its natural 
position, and the other eye remains inverted. In fact, 
first one and then the other squints ; it appears to be 
a matter of indifference to the patient which eye he 
uses, but he is unable to concentrate both his optic 
axes simultaneously on the same object. In these 
cases the sight of both eyes is usually equally good. 

C/rnw.H .—The remote causes usually assigned for stra¬ 
bismus are very numerous: among these I may men¬ 
tion, convulsions, worms, exanthematous diseases, in¬ 
juries to the head, and the habit of imitating a person 
affected with strabismus. The more direct and 
immediate causes of strabismus- we may group as 
follows:—I. Impaired vision of one or both eyes. 

II. Primary affections of the muscles of the eye. 

III. Anomalies of refraction of the eye. 

I. Impaired vision of one or both eyes. If the sight 
of one eye is impaired from an opacity of the cornea, 
or of the deeper structures of the eye, the patient is 
likely to be troubled by the presence of the faulty 
image, and the eye involuntarily squints, in order that 
the image may fall upon the peripheral and less sensi¬ 
tive part of the retina ; in time the diseased eye may 
cease to recognise the impaired image, but the strabis¬ 
mus remains., 

II. Primary affections of the muscles, paralysis. In 
speaking of diplopia arising from paralysis of the 
muscles, T mentioned that the opposing muscle to the 
paralysed one might, m the course of time, become 
contracted*induoing strabismus. 

In this way also wounds, or injuries of one of the 
muscles of the eye, may % by impairing its contractile 
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power, prevent its effectual]j resisting the opposing 
muscle, and a strabismus occurs in consequence. We 
occasionally notice this form of squint following an 
operation for the cure of strabismus; the tenotomy 
having been carelessly performed, the opposing muscle 
is unresisted, and contracting, draws the eye outwards 
or inwards as the case may be. 

III. Anomalies of refraction of tlie eye. Of these iivper- 
hypermetropia is by far the most common cause of “wtroyi*. 
internal strabismus, the defective accommodation of 
the eye being partially overcome by an increased con¬ 
vergence of the optic axes (see Chapter XV.). At first 
the squint is periodic, the effort by which the internal 
rectus is called upon to act being only occasional, when 
near or minute objects are under observation ; but if 
the defective accommodation is not overcome by the 
habitual use of convex glasses, the strabismus is almost 
certain to grow permanent. 

Myopia may, though rarely, induce an infernal stra- Myopia, 
bismus, from the fact of the internal rectus being over¬ 
worked, in the constant straining efforts at convergence 
which the patient makes in looking at objects placed 
close to his eye, in order that they may be clearly seen. 

Strabismus Divuugkns. -~Au external squint is a, rare ruviatoKN 
affection as compared with the number of cases of in- Stra- 
ternal strabismus wo meet with. In external strains- 
mus the diplopia, is crossed: the image, falling on a Dipiopm 
.part of the retina external to the macula lutca, is pro- crossed, 
jected inwards (Fig. 47). The phenomena of externa! 
strabismus, in fact, arc precisel y the reverse of ilio ;e of 
an internal squint, the affected eye being everted, and Kye 
moving from without inwards when an object is held everted, 
in front of it, and the sound eye is closed. The 
secondary angle of squinting is equal to the primary 
angle). ^ 

OauRW .—-Some of the circumstances already men- *. 
txoned as giving rise to convergent squint may also 
produce divergence. The most common cause of ex¬ 
ternal strabismus is myopia. I have above remarked 
that this affection of the accommodation of the eye 
may induce an internal squint, from contraction of the 
internal secti due to overwork'; this, however, is a very 
rare sequence of myopia; far more do mm only an ex- Myopia, 
terna^ strabismus is induced by the insufficiency of the 
internal recti with which it is»assqciatod. 

N N 2 
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Myopia in very many cases depends on posterior 
staphyloma, the eyeball being elongated from before 
backward. Under these circumstances it requires a 
greater effort on the part of the internal recti to main¬ 
tain the necessary convergence of the optic axes for 
distinct vision, and consequently the muscles become 
fatigued : the maculiu lutem of both eyes are no longer 
kept steadily fixed on the object under observation, 
diplopia results, and to remedy the confusion one eye 
ifies outwards, so that the rays may fall upon the least 
sensitive parts of the retina (its periphery) and the 
images be widely separated; and thus in the course of 
time an external strabismus occurs. 1 have already 
explained, when dismissing the subject of posterior 
staphyloma, Dr. Giraud-Teulon’s theory regarding the 
connexion of this affection with insufficiency of the in¬ 
ternal rectus ; he considers that the muscular defect is 
the cause of the myopia and posterior staphyloma, 
leading also to external strabismus, rather than that 
the myopia induces the divergent squint. 

Wounds of the internal rectus may cause an external 
strabismus. 

Strabismus snrsumvergeus and deorsun/vcirjcns are 
rare forms of disease, and seldom occur unless in con¬ 
nexion with paralysis. 

Progn osis .—Before recommending any particular line 
of treatment in cases of strabismus, we must ascertain 
if the patient possesses binocular vision, p. 5b5: if 
this is not the case, our prognosis should be guarded 
as to the probability of a cure being effected. In ninety 
per cent, of the cases of strabismus operated on by Von 
Grade, binocular vision was absent: but of these some 
iifty per cent, recovered it to a greater or less extent, 
after an operation. Not only, however, is binocular 
vision often wanting ju these cases of strabismus, but 
in time the patient’s vision in the squinting eye becomes 
completely destroyed. It is consequently always ad¬ 
visable to operate in cases of strabismus aa' afoon as 
practicable, so as to anticipate these changes in the 
visual powers of the squinting eye. 

Subsequently, the strabismus having existed for 
some time, our prognosis, as to the effects of an opera¬ 
tion upon 6he visual powers of the affected eye will 
depend upon the degree of impairment of visioij. If 
tho sight is pretty good, and the squinting eye can be 
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steadily fixed on an object in front of it, while the 

working eye is closed, we may expect much benefit 

from an operation. But if the sight is already much 

injured, and the patient cannot fix the squinting eye and power 

on an object, although the other eye is closed, we can 

hope to gain but very slight advantage from an ° ey ’ 

operation. 

Treatment of Strabismus. — -The methods which have Treatment. 
from time to time been advocated for the cure of stra¬ 
bismus have been very numerous, but for all practical 
purposes we may confine our attention to tenotomy of 
the affected muscle, our object being to Weaken the 
power of the muscle, and thus overcome the strabis¬ 
mus. 

No doubt much may bo douc, and must bo done, by Glasses, 
means of convex glasses in the case of hypermetropia, 
and of concave ones in myopia,, to overcome the abnor¬ 
malities in the refractive media which induce a squint; 
but strabismus having been once acquired, division of Tenotomy, 
the muscle which causes the squint is the treatment 
upon which we must rely. 

Children are frequently brought to ns, in which 
hypermetropia and a fixed internal strabismus exist; 
parents naturally object to an operation, and tell ns of 
instances in which so-and-so’s child squinted anil 
recovered without an operation : our course in such 
cases is clear, we can only advise the proper and 
rational mode of overcoming the defect, which is by an 
operation, and the earlier it is undertaken the better 
for the patient, provided the squint is a fixed one. 

If an alternating squint, the operation may bo post¬ 
poned. 

It is almost always necessary to divide the muscle Orton n<- 
not only of the squinting, but of the working eye also, “'jfjyes! 
even in cases of monolatcral strabismus, because the 
parallelism of the eyes is affeetifd through means of a 
common motor influence; but if the internal rectus of 
only one eye is divided, its tendon retracts and forms 
an attachment to the sclerotic further back than that 
of its normal position: the muscle in the eye which 
has not been operated on is therefore anterior to the 
insertion of the internal rectus of the other eye, and 
the former muscle is longer (stronger), an A has an ad¬ 
vantage over the divided muscle when the eyes are 
inadS to converge on a near ^point. We should conse- 
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qncntly divide the internal rectus in both eyes, and by 
putting back the attachment of both muscles equally, 
obtain parallelism of the eyes at rest, and also when 
converging. 

The relations of the tendons of the recti muscles to 
the capsule of Tenon have already been considered 
(Chap. T.), and it is only necessary lor me to add that 
in dividing the tendons of the muscles for the cure of 
strabismus, wc must cut through them at their in¬ 
sertion into the sclerotic, so as not to divide their 
connexions with the capsule of Tenon more than we 
can help. Further, it is far easier to increase the 
effect of an operation by subsequently dividing more 
of the tendon, than it is to overcome the defect pro¬ 
duced by a too free tenotomy in the first instance. 

The patient having been placed under the influence 
of chloroform, and the lids separated with a stop 
speculum (the internal rectus being the muscle to bo 
divided), an assistant seizes a fold of the conjunctiva 
with a pair of forceps and everts the eyeball. The 
Burgeon then nips up a fold of tlic conjunctiva with a 

pair of fine forceps at a line 
Fiu, 48. corresponding with the lower 

border of the muscle to bo 
divided. The scissors should 
then cut through the fold of 
conjunctiva below the for¬ 
ceps (Fig. 48), dividing all 
the structures right down to 
the sclerotic. It is very im¬ 
portant to expose the scle¬ 
rotic clearly. The surgeon 
then takes a Cowell’s stra¬ 
bismus hook, and placing its point on the sclerotic, 
runs it a little downwards, so as to get below the 
muscle, and then well backwards, so as to get behind 
it; the point of the instrument being still kept on the 
sclerotic, is tliQii moved upwards and forwards, so that 
the extremity of the hook protrudes under the con¬ 
junctiva above the upper border of the muscle. The 
internal rectus is now to be put on the stretch, by 
drawing tin; hook towards the outer angle of the eye, 
and while ij; is kept tense in this way the points of the 
scissors are to be introduced into the wound (Fig. 49), 
the lower blade passing; beneath the tendon oi the 
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muscle in contact with the sclerotic, and the upper 
blade between the tendon and the conjunctiva. In 
this way the tendon of 
the muscle is to be cut I'm. 49. 

through. The strabis¬ 
mus hook is then to be 
passed upwards and 
downwards against the 
sclerotic, so as to deter¬ 
mine if any of the lateral 
offsets of tho muscle 
have been left un¬ 
divided ; if so, they must 
be carefully cut through. 

The after-treatment 
consists in keeping the 
eye at rest for a few 
days; a cold compress 
may be employed for the first twenty-four hours after 
the operation. 

As soou as the patient has recovered from the Test the 
effects of the chloroform, we must examine the eye JJJ’ v ^ d of 
operated on, in order that we may ascertain the con- l nuec le. 
dition of the internal rectus. It is evident that, if the 
operation has been successfully performed, the patient 
will still have some power of inverting the eyes through 
the attachments of the muscles to the capsule of 
Tenon, so that both eyes will converge upon an object 
held some six inches in front of the patient’s nose; but 
when more closely approximated to the face, should 
not have sufficient power to turn the eyes any further 
inwards. 

In the course of three or four days the divided ends Action of 
of the muscles reunite with the sclerotic, at a point muscle 
slightly further back than they: original place of in- restored, 
sertion, and then the action of the internal recti 
becomes more powerful, the eyes act in unison, and 
the squint in fact is cured. • 

Should it be necessary to divide cither of the other 
recti muscles the operation may be performed after the 
method above described. 

We not unfrequently meet with cases of strabismus in 
grown-up people, in which the sight’of on# eye is very 
defective, from want of use. In cases of this kind the 
squinting eye should be exercised^ in reading with a 
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strong magnifier for three or four hours, the working eye 
being closed. Subsequently we may divide the muscle 
of the squinting eye with considerable advantage, but 
harmony of movement can rarely be obtained, from 
want of sensational guidance; and we should conse¬ 
quently in such instances only operate on one eye. Of 
course in younger people the sight of one eye may be 
very defective, and under these circumstances tho 
above rule still holds good; only operate on the 
squinting eye. 

In caseij_ of convergent, strabismus depending on 
paralysis or weakness of the external rectus muscle, 
we must treat the case upon tho principles 1 have 
already described (page 513) of dividing the internal 
rectus, and at the same tinio shortening the external 
muscle, always bearing in mind the fact that we must 
subsequently endeavour to give tone to the weakened 
(external) muscle by means of a well and long con¬ 
tinued course of local faradization. 

Divergent strabismus, as 1 have before explained, is 
commonly duo to insufficiency of the internal rectus 
and myopia; it may be produced from a defective 
operation for the cure of a convergent squint. In 
cases where the vision of one eye is very defective the 
eye often diverges : under these circumstances, for the 
sake of appearances, we may be called on to correct 
the squint, and shorten the internal rectus by means 
of the operation already described (p. 543), and at 
the same time the external rectus should be divided 
subconjunctivally, so that its insertion may be placed 
backwards. In fact for the relief of all cases of diver¬ 
gent strabismus, our object must be to shorten the 
internal rectus or bring its point of insertion into the 
sclerotic forwards, while we lengthen (so as to lessen 
the power) of the external muscle by dividing it and 
allowing the retracted extremity to unite to the scle¬ 
rotic behind the point of its normal insertion. 

Downward •squint .—This affection of the eye is of 
rare occurrence, but tho following case given by 
Surgeon Partridge, of Bombay, is a remarkably 
good illustration not only of the symptoms, but 
also of the successful treatment of a case of the 
kindCaptain E., aged about 45, came under my 
care in September, 1869, complaining of defective 
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vision and strabismus. On examination, I found that 
he only, as a rule, used the right eye, and had 
acquired a habit of half-closing tne lids of the left 
eye, to avoid confusion of images. If the right eye 
was covered, he could see, though not clearly, with the 
left. When directed to look at an object distant about 
twelve inches, with both eyes open, the left eye turned 
directly downwards, or downwards and very slightly 
inwards. The right eye being covered, the left imme- Testing the 
diately came into position, showing a primary devia- deviation, 
tion of about two lines. The right eye beiijg observed 
while the left was coming into position, the secondary 
deviation was seen to be equal to the primary, thus 
excluding the idea of any paralysis of the opposing 
muscle. 

Both eyes being uncovered, and he being told to 
look with the left eye only, the right eye was turned 
somewhat upwards. 

On testing his vision, I found that with the right Testlnp the 
eye he could read No. 23 Snellen, only at ten feet, and condition of 
that no spherical glass corrected vision, V = |. With via,ou " 
the left eye he could read No. 20 only at five feet, 

V=J; and no spherical glass corrected vision. By 
means of the stenopaic apparatus, however, I found 
that in the right eye he had “ simple astigmatism,” 
being “ myopic” in the vertical meridian (J^), and 
“ emmetropic” in the horizontal meridian; and that a 
concave cylindrical glass, with its axis horizontal, 
enabled him to road perfectly at 20 feet. In the left 
eye he had mixed “ astigmatism,” being myopic in 
a direction midway between the vertical and horizontal 
meridians, while he was “ hypermetropic” in a direc¬ 
tion a,t right angles to this. A combination of two 
cylindrical glasses ( — 50) in the semi-horizontal direc¬ 
tion, and (+40) in the semi-vertical direction, corrected 
vision up to fourteen feet—a certain amount of ambly¬ 
opia from forty-five years of disease preventing his 
reading fluently at twenty feet. • 

Taking into consideration that there was no para- Treatment 
lysis, that diplopia could be produced by a prism, that operation, 
vision could be corrected by suitable glasses, I saw no 
reason w&y an operation for the cure of the strabis¬ 
mus should not succeed, although it had^xisted for 
forty-five years! Accordingly, I placed him under 
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chloroform, and divided the inferior rectus by the 
subconjunctival operation. There were no lateral 
expansions of the muscle, and the eye immediately 
righted itself, turning at first a little outwards; this, 
however, corrected itself after the first day. The eye 
is now quite straight, and all deformity is removed. 
When I last saw him, he had not received his astig¬ 
matic glasses, but I have no doubt that, when he gets 
them, he will not only be greatly improved in appear¬ 
ance, but will enjoy good vision.* 

' Medical 7’imes and Gazette, vol. i. 1871, p. 243. 



CHAPTER XV. 

DISORDERS OF REFRACTION AND ACCOMMODATION 
OF THE EYE. 

Myopia — ITypcrmetropia — Presbyopia—Astigmatism 
— Asthenopia: motor, and accommodaiory. 

It is remarkable how few cases of impaired vision. Disorders 
due to anomalies in the refraction or accommodation «f refrao- 
of the eye, are met with among the lower classes in aoeommoda- 
India. In fact, whole races of people appear to be tion, 
actually strangers to these diseases. For instance, some 
years ago I was among the Sonthals, the aborigines of 
Bengal, dwelling in the Rajahmahal hills, and I took 
every opportunity of examining the eyes of the people 
I was Drought in contact with, for the purpose of dis¬ 
covering if myopia and such like diseases existed among 
them; but I never yet saw a young Sontlial whose eyes rarely met 
were not emmetropic; the same remarks apply to withamong 
nearly the whole of the lower classes in Bengal, with classes, 
the exception of those living in Calcutta and other 
large towns, where overwork, sensual indulgence, and 
a polluted atmosphere have dong a vast deal of harm 
to the physical as well as the moral eyes of the in¬ 
habitants. 

It is an established fact that, for oorrect vision, 
rays of light which enter the eye from every point of 
an object under observation, mast be brought to a 
focus upon the bacillar layer of the retina; it follows, Focal ad- 
thereforo* that the healthy eye possesses an inherent just.ment 
power by means of which both finite "and infinite rays necessary, 
are fought to a focus on the retina—that is, both 
divergent and parallel lays are made to converge to a 
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point on its bacillar layer.* It is to the anomalies 
which occasionally exist in the human eye, with regard 
to its power of effecting these changes, that I would 
now draw attention. In the remarks I have to make 
on this subject I assume that the ciliary muscle is the 
active agent in altering the curvature of the lens. (See 
page 16.) Beyond the integrity of the ciliary muscle, 
the eyes require for perfect vision the faultless aid of 
the recti muscles, so that the posterior poles of each 
retina may be made to converge accurately on a given 
spot, and (Jins produce single vision by the use of two 
eyes. In an emmetropic eye the act of accommodation 
and of the convergence of the optic axes become 
habitually associated, so that it is difficult to exert 
either of them separately. Thus in looking at a near 
object, as in reading, the ciliary muscle contracts so as 
to increase the convexity of the lens, and at the same 
time the internal recti converge the eyes upon the 
letters of the book; in the normal eye the forces thus 
brought into play are perfectly adjusted and governed 
by branches of the third nerve: but in the hyper¬ 
metropic eye, and also among persons suffering from 
myopia, there is a disturbance in the co-ordination of 
the converging and accommodating muscles of the eye, 
and hence under these circumstances the sense of fa¬ 
tigue which follows the long-continued use of the cyeB. 

As I have before mentioned, Dr. Snellen’s test types 
are those usually employed in determining the acute¬ 
ness of vision. Some of these types are to he fonnd"ttt< 
the end of this volume, and it maybe useful to 
the following rules laid down by Dr. Snellen in rfSpjww&e t 
to their use:— 

T. The smallest angle, at which objects of known sizo 
and form can be distinguished, determines the degree 
gf the relative acuteness of vision. 

II. To determine the smallest visual an gw; W&cmfft- 
sure the utmost distance at which objects of definite • 
size can he recognised. 

III. A visual angle and corresponding distance being 


* Finite rays are those proceeding from objects within sixteen 
feet of the eye, they are divergent rays, and their'divergency 
increases in'proportion to the proximity of the object under ob- 
servation to the eye. Kays from a point situated beyond six 
feet from the eye are considered as being parallel to one 
another, and are called infinito-rays. 
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taken as the unit of measure, the proportion between 
such distance and that at which the object is actually 
seen, expresses the acuteness of vision. 

IV. We take as unit for comparison the recognition 
of letters seen at an angle of live minutes. 

V. The nurulxsrs placed above each type express in 
Parisian feet the distance at which the letters are 
seen at our standard angle of five minutes. 

VI. The utmost distance at which the types are 
recognised (<l), divided by the distance at which they 
appear at an angle of five minutes (o), gives tj^ie formula 
for the acuteness of vision (»). 



Thus if d and n be found equal, No. XII. of the 
test types being recognised at a distance ol' 12 ft. 
v=-{|-=l; in other words, there is normal acuteness 
of vision. If, on the other hand, d be less than l), and 
if No. XII. be only visible within (3 ft. or VI. within 
2 ft. or No. XXX. at 20 ft. 


v ■■ 
v ■ 


r, 

1 2 

X : 
n 

2 0 . 
3 0 


. 1 

■ 3 

X 

■ s 


but d may sometimes be greater than o, and No. XII. 
be visible at a greater distance than 12 ft.; iu this case 
;the acuteness of vision is greater than the normal average. 

The normal acuteness of vision decreases with 
Presbyopia). 

•VEtll The value of v should be found equal in test¬ 
ing with the different types, each at its corresponding 
distance. If such is not the case, and v appears to 
diminish .considerably within or beyond a certain dis¬ 
tance, it nxayhe inferred that the,refraction is at faulty 
or th&t thi eye is not adjusted for such distance. 

With regard to the form of glasses to be used by Selection 
patients suffering from myopia, or, in fact, from any eltt3 “° 9 ' 
disease of tbe eye requiring them, spectacles are far 
the best. They should be made to fit so that the 
glasses may be parallel with the patient’s irides, and 
they should be placed as near the eye as possible, 
without allowing the cilia to brush against them 
whenjhe lids are closed, except in cases of presbyopia, 
as I shall subsequently explain. The glasses with a 
spring fitting over the nose are generally objection- 
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able for prolonged work, because tbe patient is apt 
to clap them on carelessly, sometimes, close to the 
eyes, and at other times on the tip of the nose; more¬ 
over, they arc frequently worn anything but parallel 
with the irides. An eyeglass is still more objection¬ 
able than the spring spectacles ; binocular vision is 
ignored, and one eve only being used, the other may 
take to squinting outward. 

With reference to lenses, the sign—before a fraction 
signifies that the number indicated is a concave lens 
(negative (bens); thus if we write — s we mean concave 
lenses of eight-inch focal power. The sign-(-(positive 
focus) before a fraction signifies that the lens men¬ 
tioned is a convex one; -+- T \- means a number 12 con¬ 
vex lens, or of twelve-inch focal power. The figure 3 
is the sign of combination, as in the case of a spherico- 
cylindrica.1 lens. 

We make use of certain abbreviations in de¬ 
scribing cases of faulty accommodation and refrac¬ 
tion, such as C. M. corneal meridian; M. for myopia; 
Hm. hyperinetropia; C. cylindrical glasses; S. sphe¬ 
rical glasses. For example, a patient without glasses 
V. g-g left eye,with -f-^n U. V.=j}8, and with ( + + \, S. 3 
-f- T ,' <T C.) reads fluently and without strain No. 2 S", 
which means that without glasses the patient could 
read No. 80 of Snellen’s test types with tbe left eye, 
ut 20 feet; with convex cylindrical glasses* of 40-inch 
focal power, ho could read No. 20 of Snellen’s test 
types at 20 feet distance, and with a combination of 
number convex 40 spherical.f and convex 40 cylin- 


* A cylindrical lens is the segment of a cylinder, and refracts- 
rays of light most in a plane at light angles to the axis of tho 
cylinder of which it is a segment, whilst those rays of light 
which Btriko it in tho plare of tho axis, undergo no refraction 
whatever. For tho sake of simplicity we may therefore restrict 
our consideration to these two directions—that of the axis and 
that of the transverse diameter. A 6-inch convex cylindrical 
lens moans one which refracts a pencil of parallel rays thus : 
(1), those which strike it parallel to the transverse diameter of 
the cylinder are focussed at six inches from the surface of the 
lens; (2), those which strike it parallel to the axis of the 
cylinder are not focussed at all by the lens, but pass through it 
rofracted ncjt, more than they would have beeu 't>y passing 
through a piece of plain glass. 

f A spherical lens is a segment of a sphere, and refrapts the 
incident rays of light equally in all planes of the segment, so 
that spherical lenses are bounded by a spherical surface on one 
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drical lens he.ean read No. 2 of Snellen’s test types 
at ordinary distance.* 

Emmktrofia. —By Emmetropia is meant the normal Bum- 
condition of the eye as regards its visual range. In TBOJ>1A - 
this case, parallel rays of light are brought to a focus 
on the retina when the eye is at rest, and by a volun¬ 
tary action of accommodation, divergent rays are also Range o ' 
focussed on the bacillary layer of the retina; so that aeoommo. 
objccts at all ordinary distances can be clearly and h2aith. U ' 
distinctly perceived, while the nearest point for distinct 
vision is at about four inches from the coriftia. As a 
test of this condition, Snellen’s types may be clearly 
deciphered at the respective distances assigned to 
them ; and after the instillation of atropine, so as to 
paralyse the ciliary muscle, we find that the patient’s 
long sight is hardly affected at all. I need hardly 
repeat that in the normal eye, the lens is passive 
when examining objects at a distance, consequently 
paralysis of the ciliary muscle only slightly affects the 
far point. Vision of distant objects is not improved 
cither by convex or concave spectacles. The emme¬ 
tropic eye can clearly define letters of small type at a 
distance of exactly 10 inches from a convex 10" lens 
placed before the eye; for rays of light from the print fall 
under these circumstances as parallel rays on the eye. 

Myopia. —In Myopia, or short-sightedness, parallel Myopia. 
rays of light are brought to a focus anterior to the ar 
retina, divergent rays alone being focussed on the j<,ota alone 
retina. This condition may be induced by increased distinct, 
refractive power of the dioptric media, or more com- 


or both sides, they have the power of changing the direction of 
parallel rays of light passing through them, so that they cause 
the rays in the case of convex lenses *o converge to a given 
point—the principal focus—or the focus as it is commonly called ; 
or in the case of concave louses, parallel rays of light diverge 
after passing through the lens, as if they proceeded from the 
principal focus. 

• Works treating of ophthalmic subjects were formerly so 
encumbered with long words, that few people cared to study 
them; a reaction has howevor set in, several distinguished 
oculists hav# taken to describing their ophthalmic cases in a 
form of shorthand writing, which must unfortunately render 
their work absolutely incomprehensible, unless to those who 
had pmviously gtudied the characters employed by these 
authors. 
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Myopia is often congenital, 
but may arise from over-exerting 
the eyes upon minute objects, or 
by straining them in consequence 
of defective vision caused by opa¬ 
cities in the dioptric modia. (See 
page 275.) Under these circum¬ 
stances the accommodation of the 
eye is so much exercised, that in 
the course of time the lens as¬ 
sumes a permanently increased 
convexity, its refractive power is 
augmented, and myopia is the re¬ 
sult. Whenever myopia is esta¬ 
blished, unless corrected by proper 
glasses, long-continued work in¬ 
duces hypernemia and congestion 
of the internal tissuesof thceye, es¬ 
pecially of the choroid; and among 
those predisposed to suffer from a 
posterior staphyloma the disease 
is very apt to increase rapidly 
(page 278), a bulging of the sclero¬ 
tic takes place posteriorly, so that 
the antero-posterior axis of the 
eye becomes elongated, and the 
rays of light are brought jaga 
focus anterior to the 
is not that the point of 
tion of the rays of light pW^g 
through the lens is m an abn Ofo 
mal position in this case, hut the 
lgyer of rods and bulbs, is pro¬ 
truded backwards, so that the 
rays impinging on it form a dis¬ 
persed circle of light (Fig. 50). 

Posterior staphyloma is thus 
common among myopics; in fact. 
Von Groefe states that as a 
general rule, if a patient’s far 
point does not exceed five inches, 
to that disease; and there can 
by .. far the greater number of 
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cases of short-sightedness we meet with arise from 
this cause. As I have already described the phe¬ 
nomena, progress, ami probable termination of pos¬ 
terior staphyloma, there is no necessity for my en¬ 
tering on a further examination of this cause of 
myopia. One cannot, however, too strongly impress 
on patients who may be suffering from that affection, 
the necessity of avoiding overworking their eyes, par- Preventive 
tieularly in the stooping or lying posture; if they mu,isu * - es. 
persist in this, it is evident that there is a constant 
strain on the eyes to keep up the necessary strong 
convergence of the eyes on a near object, and in 
addition the accommodative effort is considerable, 
so that fhe excessive forties thus called into play 
must produce congestion of the choroid, and with it 
an increase of the posterior staphyloma, or it may 
set up incurable disease in the vitreous or other tunics 
of the eye. Nor should such patients be allowed to 
read with the book or paper too close to them, for the 
posterior staphyloma is probably induced by the con¬ 
dition known as insufficiency of the internal rectus, in 
which an undue amount of pressure is exerted on the 
globe, during convergence of the optic axes, by the 
action of the obliqui; this tends directly to produce 
distortion of the globe, and augment the degenerative 
changes goiug on in the choroid (p. !>70). 

Diagnosis .—It would appear almost unnecessary to Diagnosi*. 
"remark that when a patient consults us for shortness 
ofepjjght, we should in the first instance ascertain if 
tile ftaee be one of simple myopia, or of some other 
fona'/,&f disease inducing symptoms of a somewhat 

a ’ufin|r nature; nevertheless, mistakes too often arise 
trough neglecting to make these necessary inquiries. 

Myopia is characterized by objects at the near point 
of vision being distinctly seen, whereas those at a dis¬ 
tance are very indistinct; but on placing a suitable 
pair of" concave glasses before the myope’s eyes, he at e.Toci of 
once defines distant objects with perfect accuracy, pro- « las,e!i - 
vided there be no impairment of vision in addition to 
the myopia. On the other hand, if the apparent 
shortness of sight arise from other causes, near 
objects vfcill generally appear dim, and the far sight 
will certainly not be improved by contave gjasses. 

The physiognomy of matfy myopes is peculiar; they phy- 
are in the habit of almcM closing their eyelids in aio t -nomy. 
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distant vision; by so doing they cut off a number of 
the rays entering the pupil, and thus diminish the circles 
of diffused light which form on the retina (Fig. 50). 

It is an error to suppose that as a general rule 
those suffering from myopia have prominent cornea). 
Bonders states that the reverse of this is usually the 
case, though no doubt conical cornea inay give rise to 
slior t-sightedness. 

If the eye of a person suffering from myopia be 
examined with the ophthalmoscope (the direct method 
of examination being employed), in consequence of the 
augmented 1 refractive power which exists in the dioptric 
media, or the lengthening of the eye which is equiva¬ 
lent to it, and which is in fact the cause of the dis¬ 
order, the rays of light converge immediately after 
emerging from the cornea; they cannot, therefore, be 
brought to a focus on the observer’s retina, so as to 
present a clear erect image, however near his eye be 
approximated to that of the patient; it is only when 
diverging, after intersection, that they are fitted to 
produce distinct vision, the imago being necessarily 
an inverted one. In a myopic eye an erect image 
cannot be seen by the direct method of exami¬ 
nation, unless a concave lens be interposed between 
the eye and the ophthalmoscope; but at a distance of 
some fourteen inches an inverted image will be dis¬ 
tinctly visible without a lens. That the image is an 
inverted one. may lie proved by the observer moving 
his head either to the right hand or the left, when the 
object under examination will appear to move in a 
precisely opposite direction. 

If, therefore, on examining a person’s eye by the 
direct method, a clear, enlarged, and inverted figure of 
the retina be seen at a distance of fourteen or fifteen 
• inches from the eye, it may with safety be affirmed that 
the individual is myOpic; and this diagnosis will be 
confirmed, if it he found impossible to see an erect 
image, however close the ophthalmoscope be brought 
to the patient’s eye. 

If the myopia does not exceed - 2 \, the patient will be 
able to read Nos. 1 and 2 of Snellen’s test types at 
one and two feet from the eyes ; but he will be unable 
to see clearly beyond twenty-four inches, and hence 
cannot make out the larger test types at the distances 
indicated by the figure^ placed amove them. If the 
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degree of myopia be higher than -A-, then No. 1 of S. 
will not be read at one foot, and the furthest distance 
at which the types can be distinctly read will indicate 
the probable degree of the myopia.* 

To Determine the Degree of Myopia. —The system To deter- 
adopted in examining recruits for the army is certainly, 
as Professor Longmore remarks, one of the most easily 
applied means of determining the degree of myopia. 

One oye must be examined at a time; the other being 
closed, or still better screened from the light. Our 
object is to discover the excess of the refraofcing power find ew™ 
of the eye under examination, as compared with an 
emmetropic eye. In describing emrnetropia, I men¬ 
tioned the fact that with a + 10" lens placed before wlthacnu- 
the eye, it would be able to read small type at 10" l e,1H - 
from the lens, for under these circumstances the light 
coming from the print would fall as parallel rays on 
the eye. But if this same -1- 10" lens is placed in 
front of an eye affected with myopia, evidently in 
consequence of its excessive power of refraction, the 
eye will be unable to define the print at 10" ; but let us 
suppose that by bringing the print to a distance of 0" 
from the lens the letters can be clearly seen; the 
difference between a + | and a -4- A lens is the 
measure of the excess of the refracting power of this 
eye :— 

••• M = i - T V = A, 

and a 15" concave lens will neutralize the -f- A of 
excess of refractive power in this particular instance. Doiernum- 
Another method of determining the degree of myopia *. ( i ‘ ( , ." 1 ol th ' 
is as follows :—It is first necessary to ascertain what is length, 
the furthest distance at which the patient can read 
No. 1 of Snellen’s test types ; in fact to determine the^ 
distance of his “ far point.” Suppose he can clearly de-"* 
fine No. 1 np to ten inches from the eye; this beinfj his 
far point, he will require a concave lens of ten-mch 
focal length, which, by the dispersive po’vfer it possesses, 
will counteract the excessive refractive power of his 
eye, enabling him to bring parallel rays to a focus on 

e 

* “Manual of Instructions for Guidance? of Amny Surgeons 
in Testing the flange and Quality of Vision.” Second Kditton, 
p. 10.4. By Surgeon-General T. Longmore, C.B., Professor of 
Military Surgery, Nctlcy School. 
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his retina, and thus correct the existing myopia. 
No. 10 concave glasses would, however, under these 
circumstances, he too strong, because the convergence 
of the optic axes at ten inches is such as to prevent 
the eye exactly accommodating itself for distant objects 
with parallel optic axes; consequently 10 is not pre¬ 
cisely the power best adapted to the case, and this 
may be ascertained by first placing a concave and then 
a convex glass before the lens; should the former 
improve the sight, 10 will not be sufficiently powerful 
to neutralise the myopia; if, on the other hand, a con¬ 
vex lens improve the sight, 10 is too strong a glass, 
and we must try a weaker one; but should neither 
concave nor convex glasses improve the sight, we may 
depend upon this being the power necessary to correct 
the existing myopia. As a rule, the weakest glasses 
which neutralize the myopia may he given. 

Supposing a person suffering from myopia which is 
overcome by — ,\ lens for distant objects, and he 
requires glasses to enable him to see music or print at 
24', wo shall he able to discover tlio necessary glasses 
as follows: — : hence a — 24 lens 

will render objects clear at 24". 

Lastly, wo may form an approximate idea of the 
degree of M- by means of the ophthalmoscope; for, as 
1 have already explained, we can get an erect image of 
the fundus of a myopic eye, if we place the ophthal¬ 
moscope very close up to the patient’s eye; but to 
obtain an erect image beyond the point at whjoh the 
converging rays cross, we- must fix a concaVe lens 
behind the sight-hole of the instrument; and the 
strength of this correcting lens will enable us to form 
an idea of the degree of myopia from which the patient 
is suffering; provided that in making the examination 
we can ignore the fact. that we are looking at a near 
object, and nee no accommodative effort, so as to allow 
parallel rays of light to ho fogussed on our retina. The 
reason of this is, that if we advance the ophthalmoscope 
sufficiently near to the myopic eye, we shall receive 
from it converging rays which will form an erect 
image on our retina. Bat beyond the point at which 
these converging rays cross one another am inverted 
image wouM be focussed on our retina, unless the con¬ 
verging rays are rendered parallel by means of \ con¬ 
cave lens placed in front of our own emlnetropic eye. 
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The weakest conca ve lens,therefore, which renders these 
converging rays pai'allel, so as to enable ns without 
any accommodative effort to observe an erect image 
of the patient’s retina, will give us an idea of the 
existing myopia. 

Choice of Glasses. —In selecting glasses for aoho'ceof 
pationt suffering from M., we must examine first one glasse# 
eye and then the other ; if we find that the refractive 
power of the eyes differs, we should order glasses which 
will neutralize the defect in the eye which suffers least for least 
from myopia; it is not advisable under these circuni-“y“ cted 
stances to attempt to overcome the faulty sight in 
both eyes by supplying the patient with spectacles 
the lens on one side being stronger than that on the 
other side. For instance, a patient, comes to us Example, 
affected with M.: we place him twenty feet in front 
of Snellen's test types from No. CC. to XX., and find 
that he cannot define any of the letters ; we then 
direct him to walk slowly up towards the test types, and 
discover that he can see No. XX. at 10' from the test 
object with the right eye, but he can only see the same 
type at 0' distance with the left eye ; our object will be 
to supply him with glasses which will neutralize the 
excossive refraction of the right eye, and this may be 
done by means of a + 10" lens, or by measuring the 
furthest point at which ho can read No. 1 type, as above 
described ; having by either one or both these methods 
found out the concave glass which neutralizes the 
existing M. in the right eye, lie should with this lens 
be able to decipher clearly the letters from No. GO. 
downwards, at the respective distances at which they 
can be defined by an emmetropic eye. 

IlypERMETEOPiA. — ITypermefjropia is a defect of vision hypkbme- 
depending on a want of refractive power in the diop- tuovia. 
trie media, or else on a shortening of the antero-pos- 
terior axis of the eyeball, so that, daring repose of 
accommodation, parallel rays of light which enter the Ifays oon 
eye, converge towards a point behind the retina, and 
convergent rays alone can be brought to a focus upon tind retiaa. 
the return. The consequence is, that the hypermetropic 
eye is obliged to exert its aecomihodataig power to 
bring rays even from distant objects (parallel rays) to 
%. focus on* the bacillar layer; and for .near objects 
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(divergent rays) this effort has to be considerably in¬ 
creased, so that both the fur and near points of vision 
are disturbed (see Fig. 51). 

Hypermetropia (H.), like myo¬ 
pia, is often an hereditary affec¬ 
tion, and exists therefore m seve¬ 
ral members of the same family. 
H. may not be attended by 
any very striking symptoms; 
the patient’s sight is imperfect, 
but by an effort of accommodation 
he can generally so far overcome 
the defect as to be able to perform 
all ordinary work ; but the hyper¬ 
metropic eye cannot quickly adjust 
itself for far objects, as in shoot¬ 
ing. Sooner or later, however, 
symptoms of asthenopia super¬ 
vene, the words which a person 
suffering from hypermetropia 
happens to be either reading or 
writing appearing to run into one 
another, becoming very indistinct; 
distant objects are also confused, 
so that in fact the patient’s sight 
becomes exceedingly defective: 
nevertheless it may be good enough 
to detine largo objects, and even 
small ones in a clear light; 
a short time. Wo can h$ij 
too cautious in attending \k&’\ 
complaints of children whettlia^rfwpj* 
iug from what are often caUed'wfeafc 
eyes, for in very mattyauc&inataaces 
the / real cause of the * jlSfpqfcir© 
vision is hypermetropia* 1 ' and the 
inability of the child to define 
letters induces asthenopia and a 
congested and painful condition 
of the choroid and even of the con¬ 
junctiva. 

The immediate cause ,of this 
‘ state of things must be sought in 
the straining to which the aecommodatory mechanism 
of the hypermetropic eye is exposed, in* order to in- 
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crease the convexity of tlie anterior surface of the 
lens, so as to compensate its deficiency of refracting 
power, and to correct, in some measure, the hyper- 
rnotropia. After a time the patient can no longer 
maintain the aeeommodatory effort which is necessary 
for this purpose, and hence the symptoms above 
noticed (asthenopia). 

Hypermetropia may arise from congenital malfor- Congenital 
mation of the eyeball, its antero-posterior axis being 
shortened; or the same result may follow from apha¬ 
kia, that is, absence of the crystalline l<$ps. Under 
these circumstances, wc can readily understand that 
rays of light passing through the dioptric media cannot 
be brought to a focus on the retina, unless, indeed, the 
focal distance be shortened by means of a convex lens 
held in front of the eye. If. sometimes appears 
when persons have reached about fifty years of age, 
it comes on with presbyopia, and seems to he due to 
senile degeneration : this form of If. has' been desig¬ 
nated as acquired H., to distinguish it from aviijinal ii. 
due to congenital defects in the formation of the eye¬ 
ball. 

it is by no means an uncommon circumstance to Oomnii- 
meet with cases of hypermetropia complicated with 
strabismus ; this is explained by the fact, that when a 
person is using his eyes for near vision (divergent rays) 
the action of the internal recti in causing the optic 
axes to converge upon the object under examination, is 
ied by a corresponding automatic action, of 
tfi&fifflfcry muscle, to produce the requisite amount of 
f^Kuncaodation. In hypermetropia the convergence 
tm^Oonger corresponds with the accommodation re- 
qottad; but the hypermetropic patient unconsciously 
avails hnm$tfpf this natural association of movements, 'eouver- 
sustained action of the ciliary muscle, ** ,uw - 
which Is "necessary for distinct visiorr, by an extraor¬ 
dinary Exertion of the internal recti.* But, as 1’ro- 

* “ There exists a certain connexion between accommodation 
and convergence of the visual lines; the more strongly we 
converge, the more powerfully can we bring our faculty of 
aceomnn^latiou into action. A certain tendency to increased 
convergence, so soon as a person wislu* to p^t his power of 
accommodation upon the stretch, is therefore unavoidable.”— 

“Olathe Anomalies of Accommodation and Refraction of the 
Kye,” by J<\ U. Doudors: translatW'by W. V. Moore, p. 2!tl, IStjJ. 
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fessor Longmore remarks in the case of a person suf¬ 
fering from II., the patient can only accommodate his 
vision to a point beyond the intersection of the visual 
axes, and consequently double vision would result, if 
both eyes were equally directed towards a near object. 
One eye therefore becomes the working eye; the other, 
in order to overcome the inconvenience of diplopia, 
deviates from its natural position, so that the rays 
of light from the object under observation fall on the 
outer or less sensitive part of the retina, and are 
ignored b^ the patient, the constant dispropor¬ 
tionate action of the internal recti for these purposes 
becomes habitual and leads to acquired strabismus. 
As the strabismus becomes more confirmed, the 
functions of the retina grow weaker, and at length 
may he completely destroyed. 

In the earlier stages of the disease, when the strabis¬ 
mus is intermittent, it may be corrected by tlie use of 
convex glasses to neutralize the hypermetropia, but 
in the majority of eases it is necessary to divide the 
internal rectus ; this operation should be performed 
as soon as possible, for otherwise the sight of the 
squinting eye may become materially impaired; tlio 
image formed upon it being ignored by the sensorium, 
and the nervous apparatus not being exercised, 
atrophy of the retina ultimately ensues. After teno¬ 
tomy, it is absolutely necessary that the patient 
should be supplied with glasses to neutralize the 
hypermetropia. . ■> 

J) imjviuri *.-—In a ease of hypermetropia, in conse¬ 
quence of the defect iu the shape of the eyeball, or in 
the dioptric media, parallel or divergent rays entering 
the eye would, if prolonged, converge to a point be¬ 
hind the retina (Fig. 51); and conversely, rays re¬ 
flected from any point,in the retina will, on emerging 
from the eye, proceed as if thev came from a' virtual 
image of the point situated Dehind it; and being 
divergent they •may be brought to a focus on the ob¬ 
server’s retina and form a distinct image at a 
distance of fourteen or fifteen inches. That this 


* “ Manus] of Instruction for the Guidance of Army Surgeons 
in Testing the Vision of Itecruits.” By Professor LonKmore. 
Second Edition, p. 21. 
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image is an erect one, may be ascertained from its 
moving in the same direction as the observer's eye ; 
for instance, if the optic disc be the object under ex¬ 
amination, and the observer turn his head to the 
right, the disc will follow to the right also. 

If the direct method of examination be employed in 
the case of an emmetropic eyo, an erect image of the 
retina may be clearly defined at a distance of three or 
four inches, but only a very imperfect one can be seen 
at fourteen or fifteen. 

In the myopic eye, an erect image cannot be seen at 
all, but at about fourteen inches, a wel#-detined in¬ 
verted figure may be observed. 

In the hypermctropic eye, an erect image of the retina 
may be seen at a distance of fourteen or fifteen inches. 

The diagnosis in these cases may be much assisted 
by the following plan, proposed by Mr. t!. Cowell 
“ A finger of the hand not employed in holding the 
ophthalmoscope, is held up as an object for the patient 
to fix with the eye under examination, and in such a 
position that the observer may get an image of one of 
the retinal vessels. If the finger be then slightly 
moved to and fro, in a direction perpendicular to the 
vessel, the image will he seen to move with the finger 
when myopia is present, and in the opposite direction 
when the eye is hypermetropic.*’* 

If the hypennetropia arise from the eyeball being 
flattened from behind forwards, as it generally does, it 
fnay jbe detected by making the patient turn his eye 
inwards* when the peculiar flattened form of the globe 
will "ho noticed. 

Jf we test the sight of a person suffering from hy- 
permetropia with Snellen’s types, we shall find that 
there is considerable imperfection of vision at both 
the near and far points ; the larger types are pro¬ 
portionately better seen than the smaller ones, which 
the patient will ifaturaliy hold very close to his eyes, 
so as to gain the full advantage whjch the conver¬ 
gence of the optic ak£8 affords him of increasing the 
power of accommodation, and also of enlarging the 
retinal image. 

In locking at objects at a distance, as, for instance. 
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No. XX. Type, at twenty foot from the eye, although 
the letters may be clearly defined at first, the aceom- 
modatory apparatus being brought into play to focus 
even parallel rays, the strain on the ciliary musclo 
soon becomes greater than the patient can bear, and 
its tension giving way, the letters become indistinct, 
and a tendency to internal strabismus is observed. If 
suitable convex glasses be now placed before tbe 
patient’s eye, all these symptoms disappear, the rays 
of light being brought to a focus upon the bacillary 
layer of his retina; and this, in fact, is the correct 
mode of treatment in cases of this kind. It is quite 
possible that H. may be mistaken for Id., for the far 
point is indistinct, and small type has to be brought 
dose to the eye to enable the patient to define it 
clearly : but convex glasses placed before the eye of 
the hypermetropic patient at once renders diagnosis 
dear, the sight in 11. becoming distinct, but in JVf. 
more indistinct. 

Danders divides liypermotropia into three kinds 

1. The facultative in which the patient is able to 
see well (with parallel optic axes) at infinite distance, 
with or without the aid of convex glasses, and his 
sight is generally sufficiently acute to enable him to 
read small print; hut alter a time symptoms of 
asthenopia arise. 

2. Relative, ; in this form, the accom¬ 

modation and range of vision are also good, but the 
patient is obliged to assist the action of the biliary 
muscle by the internal recti, converging the optic axes 
on some point nearer than the object he is looking at, 
and he thus acquires an internal squint. The sight is 
always more or less defective. 

I). Absolute hypermetropia; in which vision is very 
indistinct both for near and far objects, the patient not 
being able to focus rays of light on the retina, however 
great the effort of accommodation, combined with the 
strongest convergence of the optic axes. On a super - 
.ficial examination such a person might be mistaken 
for one suffering from amblyopia. 

Hyfiennetrojna may be manifest or latent. (M. H.) 
and (L. H.). In cases of hypermetropia parqllel rays 
of light not t being'brought to a focus on the retina tlie 
aid of the ciliary muscle is called into play, in order to 
increase the refractive power of the eye, wen when em¬ 
ployed on distant objects.. And for near objects there is 
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a. still greater effort of the accomniodatory power neces¬ 
sary : the consequence is that in the course of time in 
every act of vision the ciliary muscle is brought into 
play until its action becomes an involuntary one; and 
in examining a case of 11, we must take this fact 
into consideration, for in every effort of vision wo 
have to deal with M. + the increased action of the. 
ciliary muscle, and to discover the actual amount of 
IT. in any given ease, we must destroy the action of the 
ciliary muscle, paralysing it by means of a solution of 
atropine applied to the conjunctiva. Ilypennetropia 
therefore consists of a certain amount of ifciioienoy in 
the refractive powers of the eye which is -man if ext on 
an ordinary examination; but a further amount of 
defective refractive power also exists which is con¬ 
cealed by the action of the ciliary muscle, this is the 
lot rat liypernietropia. The total amount of hyperme- 
tropia in any given case therefore is constituted of 
H. M. + JI. L.: and if tins degree of H. is small, it may 
be entirely latent or overcome by the action of the 
ciliary muscle, so that it is not until this muscle is 
paralysed that we discover the H. ; in cases, however, 
of this kind the sight is not only defective but be¬ 
comes much more so if the tone of tlie muscular 


system is under par, or if the eye is over-worked and 
the ciliary muscle unable to bear the fatigue gives 
way and asthenopia results. 

To determine Ike dei/ree o/ hyper met rojmtonly one eye 
should.be examined at a time, having completely para¬ 
lysed its ciliary muscle by means of atropine : a solu¬ 
tion of four grains to the ounce of atropine should be 
applied to the eye night and morning the day before 
the examination is made. We must ascertain the do- 
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ficiency of the refractive power of the eye as compared 
with that of an emmetropic eye. As I have already re¬ 
marked in the case of M., if a +f 0" lenses placed before v*r ..r 
an emmetropic eye the paiijpnt will be able to define print 4 
clearly at lU" from the lehs, because the rays of light 
under these conditions fall as parallel rays on the 
observer’s eye. But if this same +10" leus bo placed 
in front of an eye affected with H., in which the 
accommodation has been paralysed, it is evident that 
in consequence of its defective refrilfction *the patient 
will be unable to define print at 10" from the lens, but 
he inay be able to see the st type clearly at lb". 
Under these circumstances the difference between a 
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4- t ’o and -f tV l ens measures the deficiency in the re¬ 
fractive power between the emmetropic eye and the 
eye affected with H.; consequently 

U = — it = a 5 ® 

and lens should enable the patient to overcome 

the defect in the refractive power of the eye from which 
he suffers. 

In cases where the amount of H. is small, it may 
not be necessary to overcome the latent H.: we may 
he able by means of the test above described to dis¬ 
cover the degree of manifest hypermetropia as com¬ 
pared with that of an emmetropic eye, and having 
neutralized this defect in its refractive power by means 
of a convex lens, the patient’s sight, with the aid of his 
glasses, will be perfectly good for all practical purposes. 

I have already referred to the diagnosis of the 
degree of H. by means of test types; I have only to 
allude therefore to thaff of the ophthalmoscope as an 
instrument by which we can not only determine the 
existence of H., but also form an idea of its degree. 
The difficulty in this case, as in that of M., arises from 
the fact that the observer must, while looking at a 
near object, prevent liis ciliary muscle from acting— 
that is, he must, while examining the H. eye, prevent 
his eye from accommodating itself for a near object. 
The reflected rays of light from the fundus of an hyper¬ 
metropic eye are divergent according to the degree of 
hypermetropia, and an emmetropic eye with its accom¬ 
modation suspended can only obtain a cletuf image 
from parallel rays;* but if we place a con^agfelens 
behind the sight-hole of the ophthalmoscope, 0© t» 
render these divergent rays parallel, provided wd 64ft 
prevent our ciliary muscle from acting, the parallel 
rays reflected from the fundus of am hypermetropro 
eye will be brought to a focus on our retina, and 
enable us to obtain an erect image of any small vessel 
in the region < of the yellow spot; the power of the 
convex lens, which converts the divergent into parallel 
rays, will under these circumstances give us an idea of 
tlie degree of H. existing in the case under examination. 

Selection op ''Glasses in Cases op H.—I have 

* “A Practical Treatise Bn Diseases of th'd Eye,” By B 
JJrudeuell Carter, F.It.CiS. Macmillan, 1875. Page 650. 
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already referred to the means by which we ascertain selection 
the degree of H. and the power of the lens necessary of glasses, 
to overcome the diminution in the refractive power of 
the eye; but in practice we shall find that from long- 
continued action, it is difficult to prevent the ciliary 
muscle from exerting itself too powerfully on the lens, 
so that in order to ascertain the glasses necessary to 
correct the delect of vision in a case of hypermetropia, 
the patient should be directed to read No. ‘20 of Snel- 
leu’s test types at a distance of twenty feet; this he 
will probably be unable to do without the aid of convex 
glasses. .Supposing that with No. 30 he* reads this 
sized print clearly, it will then be necessary to destroy 
his accommodating power with atropine, and this 
having been done, we find, perhaps, that he now 
requires No. 20 convex glasses to define the same 
letters ; hut as he cannot overcome the habit of over¬ 
using his ciliary muscle, we must make allowance for 
this, and strike the difference between the lenses neces¬ 
sary to overcome the M.H. and the L.U., and supply 
our patient with No. 24 or No. 20 convex glasses. We 
may further test their defining power, by placing first 
a convex and then a concave glass in front of his 
spectacles. 

We sometimes meet with cases of hypermetropia, in Pangerof 
which there is considerable hyperaimia ol‘ the retina, 
induced by constantly overstraining the eye; and if ' 
this condition has lasted for some time, the nervous 
apparatus'will he more or less damaged, and imperfect 
vision rfcttet be a permanent result. The patient's sight, 
how^fjil.imay be considerably relieved by the use of 
.cpnfi^glasses, unless irreparable damage has been done 
fie/vous tissue. 

^Whatever glasses we may order, it is necessary that Glauses 
*£he hypermetropic patient should wear these con- 
stantly, otherwise it is impossible t® overcome tho be 
tonic contraction of the ciliary muscle: at first he 
may find the spectacles inconvenient* but we must 
insist on their being worn from morning till night; 
and it matters not what the age of the patient may 
be, so soon as we discover that he suffers from IT, 
our cotyse of action is clear, for properly-adjusted 
convex glasses can alone overcome the defect of vision 
from which he Buffers. 

ifypermetoopia, as I have .before remarked, is found ” extr»c- b 
to an extreme degree after* the removal of the lens, the tioi^of tens. 
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condition called “aphakial” existing; in fact, the 
power of accommodation is destroyed, and. we must 
supply our patient with glasses for seeing near and 
far distant objects. As a rule, a + 3-a or + 4 lens 
will best enable such a person to see distant objects, 
and he may require a + 3 or perhaps + 2| lens to 
define letters with. In consequence of the weight of 
these powerful lenses, plano-convex glasses are often 
useful; and we can only determine the power of the 
lens required by trying glasses of various strength, and 
noting the ones with which the patient sees best. The 
smaller th6 pupil after extraction, the better as a rule 
will be the defining power of the patient, and the 
power he has of judging of distance accurately : I have 
seen a person after the operation of extraction has 
been performed on both eyes, play a very good game 
of billiards with + 3 glasses, the pupils being not 
larger than they would have been when extremely 
contracted in the healthy eye. 

The distinctions between the various afflictions of 
the eye I have been considering, are well shown in the 
following tabic, taken from Mr. J. Z. Laurence’s work 
on the Optical Defects of the Dye, p. 30. 


The Dye in a State of Rest (—Crystalline at its 
Minimum Curvature ; Optic Axes Parallel). 


1. 

Eye :— 

2. 

Parallel 
rays are 
focussed: 

3. 

Par point: 

4. 

Eye iu a 
state of rest 
adapted 
for: 

8. 

Effect of 
glass^Bfor 
distent 
objects; 
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On the 
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t 

At an 
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distance. 
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At. a' defi¬ 
nite dis¬ 
tance and 
positive. 

Divergent 

rays. 

Concaves 

improve 

vision. 

! 

HI. Hyperme¬ 
tropic, 

Behind the 
rutin a. 

At a defi¬ 
nite dis¬ 
tance and 
negative. 
- 

Conver¬ 
gent rays. 

_ 

Convexes I 
improve j 
vision. 




PllKSBYOI'IA. 


575 


Prksbyoi’IA. —Presbyopia consists in a defect in the Pbesbt- 
accommodatiug power of the eye, arising from altera- op¬ 
tions in the fibrous structures of the lens, which prevent Failure 
the convexity of its anterior surface from becoming in- 
creased in correspondence with the contractile power 
exercised by the ciliary muscle; and, in consequence, 
the near point of sight for small objects is removed to 
a distance of not less than eight inches from the 
cornea: while rays from distant objects are still 
brought to a focus on the retina. Presbyopia may bo 
brought about by glaucoma, in consequence of changes 
in those parts of the eye which inlluence*the act of 
accommodation; but in an uncomplicated instance 
of presbyopia, the focal error is completely corrected 
by applying a suitable convex lens in front of the 
eye, so as to compensate for the loss of refractive 
power in the eye caused by changes in the lens. 

The alterations which result in presbyopia may bo Near point 
said to commence from the age of twenty years, when ^b'ago. 
the near point begins to recede. At tive-and-forty, its 
distance from the cornea is usually upwards of eight 
inches; the eye is then pronounced to he presbyopic, 
and as the patient experiences, for the first time, some 
little inconvenience in reading and writing, he probably 
applies for relief. Ilis far point, however, remains un- Far point 
affected ; for, as I have repeatedly stated, the lens and una uro ' 
ciliary muscle are passive when objects at a distance 
of twenty feet or upwards are under examination. 

Presbyopia, as I have before remarked, may be com¬ 
pletely neutralized by proper lenses, and we should in¬ 
variably insist on those suffering from this defect of 
vision using convex glasses, which will enable them to Convex 
read No. 1 of Snellen’s test types at twelve inches from f 0 “ ae8 
their eyes without fatigue. The spectacles should be 
worn so that the patient may^look over, them when 
using his eyes for distant objects; and as a general 
rule the weakest glasses which enable a patient to read 
No. 1 type at twelve inches distance i'rom his eyeB 
should be given. In the majority of cases No. 36 or 
40 convex glass will be strong enough to overcome the 
presbyopia in its early stages: as the patient grows 
older he jvill require to increase the focal power of his 
spectacles. * •> 

Presbyopia may exist with myopia, but will not be 
perceptible sc early in life ao it would be in the case 
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of an emmetropic eye; and if the M. amounts to i, 
the presbyopia cannot exist, because the near point 
cannot, be removed beyond 8" from the eye. But if the 
hi. is only slight, then as ape advances the patient may 
require concave glasses to enable him to see distant 
objects, but he will also require convex glasses to enable 
him to overcome the deficiency of the accommodation 
necessary to make out small objects near the eve. 

Presbyopia again may be present with H., and 
although the latter affection may have been overcome 
by means qf proper glasses, nevertheless as the hyper¬ 
metropic patient advances in age be can no longer 
accommodate for near objects such as in reading and 
writing, and we must therefore add such power to 
the lenses as will enable them to overcome this want 
of action in the lens. Thus a person who has worn 
+ glasses to overcome his Tl. will probably at forty- 
five years of age require a + Tj \; lens added to his to 
enable him to read with comfort (A + :,V) = or a + ’ 
lens ; but on leaving off his reading be would require the 
du lens for distant objects. To obviate the necessity 
for constantly changing bis spectacles, Franklin de¬ 
vised the plan of putting two half-lens in cacli ring of 
the spectacle frame : the upper half being the weaker, 
for distance, the lower half the stronger, for reading. 
(!lasses of this kind are useful in cases such as that 
above noticed. 

Astigm atism. —By astigmatism is meant,, a ca flui ffien 
of the dioptric media, such that the refrnetive*^jweptpf 
the eye varies in its different meridians, so that'‘in QjHfe 
plane it may be emmetropic or hypermetropic, and tin 
anot her plane myopic, and so on; the consequence is/that' 
rays emanating from one point, are not rbuniiedinto orte. 
point after traversing ,the eye, and tiftis 
feet image of aciy object under observation if formed 
on the patient’s retina: under these- circumstances a 
person complains of the letters or words be may be 
reading beiug indistinct; in the effort which he makes 
to accommodate, first,Jfor ope meridian and then for 
the other in order to obtain clear vision, the ciliary 
muscle becomes strainedand asthenopia is the result. 

It is obvious tliat the more widely dilated the pupil 
is, the greater will be the fault in the refraction pf the 
rays of light'passing through the dj^gtrii media of an 
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eye affected with astigmatism: but the acuteness of 
vision, as I have before remarked, for both near and 
distant objects is lessened, so that in reading the 
letters appear blurred, the difficulty of defining the 
print increasing after the eye has been exercised for 
some time, in consequence of failure in the ciliary 
muscle to act on the lens. Objects at a distance of 
ten or fifteen feet, such as the woodwork of a window- 
frame, is distorted, the horizontal bars being more 
clearly defined than the vertical ones, or vice versa. It 
is in fact easy to understand the deformity which 
must arise in the outline of all figures, vebcu looked 
at through a cornea in which the rays of light passing 
through the horizontal, are refracted differently from 
those passing through its vertical meridian. 

Astigmatism is frequently a congenital affection, 
the curvature of one meridian of the cornea being 
greater than that of another meridian. But inflam¬ 
matory changes in the cornea may induce similar 
results; and there can be no doubt that inequalities 
in the curvature of the anterior surface of the lens, as 
well as structural changes in the cortical walls of the 
lens, may cause astigmatism. 

Donders has divided astigmatism into three kinds :— 

I. Simple astigmatism, in which the principal meri¬ 
dian is emmetropic, the other being myopic or hyper¬ 
metropic. 

II. Compound astigmatism.; either myopia or hyper- 
metropia existing in both of the principal meridians, 
but differing in degree in each. 

Ill , Mixed astigmatism, in which one of the meri¬ 
dians is myopic while the other is hypermetropic. 

Diagnosis.- —Neither concave nor convex spherical 
lens wall materially remedy the defective vision caused 
by astigmatism. 

Probably the most simple and effective method of 
diagnosing cases of astigmatism is* by means of 
Snellen’s half circle of radiating lines, together with 
a combination of 4 * and — spherical glasses. A 
patient comes to us with -suspected astigmatism; we 
place him with his back to the light and with Snellen’s 
fan of radiating lines, hung ofc aO" in front of, and on 
the samh level as his eywtf Each .eye must be ex¬ 
amined separately. We find that with the right eye 
he can see $18 vertical lines of the fan clearly, the. 
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inclined lines only dimly, and the horizontal lines 
hardly at all. On placing a — A’ spherical led* before 
the eye the horizontal lines become clear, but the 
vertical rays are thus rendered indistinct. Evidently . 
in this case the vertical meridian of the eye was emme¬ 
tropic, but the horizontal meridian was myopic to the 
extent of . 

In the left eye with a — lens the inclined ray of 
the test, fan, 70°, which was previously dim, came out 
quite clearly, and with a ~ sV placed in front of the 
— J the lino —20°, previously dim, was clearly defined, 
so that the oorneal meridian corresponding to line 70° 
in tho fan is myopic to the extent of — ■£, and the 
meridian of line — 20° is myopic to the extent of 


V.* ^ .i o) ~~ do “ 7-1-. 


In fact, having by means of Snellen's radiating lines 
discovered that the meridians of the eye differ in their 
refractive power, we must set ourselves to work to dis¬ 
cover if + or — glasses overcome the defect in the 
acuteness of vision in the affected meridian. It may 
be as in the example given above (the right eye) that 
one meridian is emmetropic, and the other myopic 
(myopic astigmatism), or as in the left eye that the 
degree of M. differed in different meridians (compound 
myopia astigmatism), M. II. may he found in one 
meridian and emnietropia in another (hypermetropic 
astigmatism), the degree of H. is noted, and so o% 
But in cases of A. II. it will often be necessary as 
simple H. to paralyse the ciliary muscle before w®,< 
properly determine the deficiency in the refranw 
power of the eye. 

Several very ingenious methods have been invented 
to test the amount of astigmatism in any particular 
ease; among these the ophthalmoscope a pro¬ 

minent position, and is affords the means &<» only 0 $ 
detecting astigmatism, but also of determinirng^ltfl 
degree, and th$ plane in which it is situated. Ai JS§» 
cave mirror of thirty inches fbcUS should be emplbylKV 
the fundus of the eye being illuminated at a distance 
of five feet, the accommodation of the eye under observa¬ 
tion having been paralysed with atropine. The patient 
should them be directed tofbBbw the movement of the 
surgeon’s finger in a horizontal andMzertical direction ; 
an inverted or an erect.image becoming alternately 
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visible according as the observer views the fundus of 
the eye through the meridian of the greatest or least 
curvature. 

It' a person whoso eye is healthy, be directed to look Chro m «<ir 
through a plate of violet-coloured glass, fixed in a black teat - 
screen, the glass will appear to be surrounded with a 
red rim ; this is accounted for by the different refran- 
gibility of the raj^s of light. In the case of astigmatics, 
the refraction seems to be completely altered : for if the 
above experiment be repeated upon a patient suffering 
from this form of disease, the vertical meridian being 
myopic and the horizontal hypermetropic the opening 
in the screen will appear surrounded above and below 
by a blue riin, and on either side by a red one. 

Another method of ascertaining the existence of 
astigmatism, is to place the patient at a distance of images. 

12 or Id feet from a bright spot of light, upon which 
he is directed to keep his eye steadily fixed, looking at 
it through a round hole in a screen ; if the eye under 
examination is astigmatic the bright spot, will appear to 
be elongated, according as the light is nearer or further 
off than the point for which tho eye is accommodated. 

If the eye is accommodated for a further point and 
the maximum curvature of the cornea coincides with 
the vertical meridian, the luminous spot will appear 
horizontal, but vertical if the eye is accommodated for 
a near point. 

Dr. Green’s method of testing an eye for astigmatism Green 1 * 

,is as follows. A figure such as that here depicted is teat, 
drawn, each line being equal 
in thickness to those cm- l’’ 10 - 


ployed to form the letters 
of Snellen's No 20 test 
types. This test is placed 
20 f«®1^J|porn the patient’s 
eyes, o&'d while he fixes his • 
©S®M? n the central spot, if he = 






corresponding to the meri-, /// I % 

dian pf lowest refraction’ 111 

being dimly if at all distils^ 

gujahable. We awy further, by means df this figure, 
ascertain tjie «degree and nature of the astigmatism 
“ 1 F F 2 , 
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by cylindrical glasses of a certain power rendering 
the whole figure distinctly visible, in fact overcoming 
the defective refractive power of the cornea. 

It has been stated that the inverted imago of the 
optic disc of an astigmatic eye, viewed by the ophthal¬ 
moscope, is elongated, so that the long axis corresponds 
to the meridian of least refraction. Dr. Hay shows 
that this is not uniformly true; that the form of the 
nerve-image depends on the distance at which the 
objective lens is held from the eye. If we suppose the 
lens to he of three inches’ focus, and held about three 
inches from ?he eye, the nerve will appear circular not¬ 
withstanding the astigmatism; that if the lens be held 
nearer than three inches, the image will be oval, and 
the long axis correspond to the meridian of least re¬ 
fraction ; if the lens he held farther than three inches, 
the image will be oval, and its long axis correspond to 
the meridian of greatest refraction. 

If a minute hole be drilled in a piece of metal, and 
held close to an emmetropic eye, accommodated for 
distant vision, the spot, instead of appearing round, 
looks as if it were star-shaped; that this is due to the 
lens, is proved by the fact, that when the lens is 
removed no such appearance is produced, and if the 
cornea be neutralized by holding the eye open in a 
small vessel of water, bounded by a convex glass side, 
the hole appears still to he star-shaped, provided the 
lens is in t<itu. 

Bonders explains this fact by reference to the 
anatomy of the lens, which is divided into sectors by' 
its fibrous bands, each sector forming a separate 
image. He further demonstrates it by moving a 
small opening in a metallic plate before the eye; 
“ when the opening comes in front of the boundary 
between two sectors, two faint images appear, of 
which, on fdrther displacement, the first seen dis¬ 
appears, while the one which has supervened remams 
alone and brighter.” If, therefore, inhere Jbp tray 
c abnormal condition in these sectors ef J&jl IwaW; we 
can readily understand that it must interfere with the 

{ perfection of vision; more particularly as the rays of 
ight passing through each sector are subject to the 
laws of spherical aberration. 

Treatment .—Astigmatism may be corrected by pro- 
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perly adapted cylindrical lenses. Mr. J. Z. Laurence 
remarks that “A spherical lens is a segment of a 
sphere, and refracts the incident rays of light equally 
in all planes of the segment; a cylindrical lens is the 
segment of a cylinder, and refracts rays of light most 
in a plane at right angles to the axis of the cylinder 
of which it is a segment, whilst those rays of light 
which striko it in the plane of the axis, undergo no 
refraction whatever. For the sake of simplicity we 
may therefore restrict our consideration to these two 
directions—that of the axis and that of tjje transverse 
diameter. A fi-inch convex cylindrical lens means one 
which refracts a pencil of parallel rays thus : (1) those 
which strike it parallel to the transverse diameter of 
the cylinder are focussed at six inches from the sur¬ 
face of the lens ; (2) those which strike it parallel to 
the axis of the cylinder are not focussed at all by tho 
lens, but pass thVough it refracted not more than they 
would have been by passing through a piece of plain 
glass.”* 

To counteract, therefore, defective vision induced by 
astigmatism, in which the principal meridian is normal, 
the other being myopic or hypermetropic, a cylindrical 
lens is employed; the rays passing through its axis 
undergo no change, while those passing through a 
plane at right angles to this, should undergo the 
amount of refraction necessary to neutralize the ab¬ 
normal condition of the corresponding meridian of the 
cornea; and the same principle applies to the other 
forms of astigmatism.f 

Haviug, therefore, in the first instance, discovered 
the exact nature of the changes that have occurred in 
the curvature of the cornea, cylindrical glasses must 
be adapted to counteract the abnormal refraction. A 
considerable amount of study and experience is re¬ 
quired, to enable one to master difficult aud compli¬ 
cated cases!, of this kind; but having once overcome 
them, the greatest triumphs Wn the practical 

applicatio|Wif ophthalmic science is achieved—namely, 
the adaptation ^cylindrical glasses to correct the 
impairment of vision caused by 'astigmatism. 

* “ Optical Defects of the Eye,” by J. Z. Laffrnnce, p. G5. 

-• VideS. Wells’ “Lectures,” p. 192. 
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Ab an example I may give one of Donders’ cases 
as illustrating the method by means of whieli we 
may select glasses for a patient suffering from astig¬ 
matism : 

Mr. V., aged fifty-nine years. The right eye is 
nearly emmetropic: improvement of vision at a 
distance by convex is doubtful; concave acts 
injuriously. 

From youth the patient has been unable to use his 
left eye; however, there exists neither obscurity nor 
organic chapge in the fundus oculi. Positive and 
negative spherical glasses produce no improvement. 
The reflected images of the cornea had suggested the 
idea of asymmetry. Examination with the ophthal¬ 
moscope afforded the proof of it: in the non-inverted 
image, 1, as an ennnetropc, saw, with some tension of 
ray accommodation, vertical vessels of the retina per¬ 
fectly acutely ; horizontal vessels, on’the contrary, ap¬ 
peared, on tension of accommodation, very faint, and 
on perfect relaxation wore not well defined. I hence 
inferred the existence of myopia in the vertical, and of 
liypermetropia in the horizontal meridian. On exa¬ 
mination with the point of light, the principal meri¬ 
dians seemed to deviate little from the vertical and 
horizontal planes ; the most slender vertical line was 
seen with convex the most slender horizontal with 
concave Tl ’ lT . The diagnosis was: mixed astigmatism 
=yV composed of 

Myopia + liypermetropia 

The cornea more than fully accounted for this: the 
radius of curvature in the visual line amounted, in the 
horizontal plane, to 8'29 mm , in the vertical=7'69,— 
indicating an astigmatism of 1 : 11(37. While (at least 
by the method with thp point of light) only a mixed 
astigmatism <was found, the crystalline lens ap¬ 
peared to compensate in part for the astigmatism of 
the cornea. *■ 

Quite in accordance with the ametropia in tpifc 
principal meridians, the left eye sees at^a 
vertical lines a little better than .la^zbitt^/'With 
convex -fa horizontal lines are still more indistinctly 
visible, white vertical lines are acutely seen. Vice 
verm, with concave ^horizontal lines are very well 
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seen, vertical lines, on the contrary, are only faintly 
perceptible. 

For distance, a flat glass was prescribed for the 
right eye; for the left a bi-cylindrical glass of r P— 
e. For close work, I was anxious, the acuteness of 
vision not being perfect, to bring the far point to 12". 

This was effected by means of a spherico-cylindrieal 
glass of-jVsC^c: with ^V>> in fact, the far point in 
the vertical meridian ( 7; V+^^) becoines=12", and 
with c, the far point in the horizontal is made equal 
to the far point in the vertical. Hereby the right eye 
now acquired simply T V s. The images wfre of nearly 
equal magnitude, and Hie vision was with both eyes at 
the same time very pleasant. Vision with the left eye 
was more acute than with the right.* 

Should the astigmatism have been induced by ulee- Artificial 
ration of the cortlea, it will often be necessary to make 
an artificial pupil, and then, with the aid of cylindrical 
glasses, the patient’s sight will probably be vastly 
improved. 

Asthenovia. 

Asthenopia, or feebleness of vision arising from Astue- 
defeetivo or irregular muscular action, the internal KOt ' IA 
rectus being at fault in motor asthenopia, and flic 
ciliary muscle in the aeeommodatory form of the 
disease. 

1. Motor Asthenopia .—If a ruler, orany other object, l. Motor 
be held at a distance of some twenty feet from a var,ety ' 
person’s face, and he be directed to keep his eyes 
steadily fixed on it, as it is gradually brought nearer 
to him, we notice that his eyes converge upon it; and, 
when the object is brought within four inches of them, 
they will be inverted in a^marked manner. This 
inward movement of the eyes is symmetrical in healthy 
vision, so that the rays of light proceeding from the 
object tande^r observation, fall upon* precisely corre¬ 
sponding spots on both retinas (the maculm luteap. 

If, however, from any cause, the power of the internal 
rectus in one or both eyes becomes weakened, so that 


* Moore’s Translation of Bonders, p. 530. 
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when the patient is engaged in looking at a near object, 
as for instance in reading, the muscle can no longer 
contract sufficiently to counteract its antagonistic 
muscle; under these circumstances, the eye, in place of 
being inverted, will be more or less everted by the ex¬ 
ternal rectus, and the rays from the object under ex¬ 
amination not falling upon exactly similar points of the 
retime in both eyes, diplopia results (Fig. 47). It is this 
eondition which constitutes motor asthenopia. 

In the case of a person suffering from myopia, it is 
evident that, as he reads or writes with the book or 
paper close to his eyes, the internal recti must be kept 
constantly contracted; and from being thus over¬ 
strained, in course of time the muscle becomes ex¬ 
hausted, and the person being no longer able to main¬ 
tain the effort necessary to invert the eyes, the external 
rectus asserts its superiority, and the globe is turned 
outwards. This is often increased by‘the peculiar con¬ 
formation of the eyeball, which being elongated in the 
antcro-posterior axis its centre of motion becomes 
altered, necessitating increased action of the internal 
rectus to converge the eye upon near objects; and 
thus the tendency to motor asthenopia, from over¬ 
straining of the internal rectus, is augmented. 

If a change of this kind in the direction of the eye 
takes place while the patient is reading, the words ap¬ 
pear to run into one another, and become very indis¬ 
tinct, and he is obliged to rest his eyes for a time till 
the exhausted muscle can recover itself. Should the 
patient, however, in place of discontinuing liis work, 
endeavour by an increased effort to go on with it, he 
may possibly be able to do so for a short time ; but the 
eyes then begin to give him pain from congestion of 
the choroid, and headache supervenes, so that he is 
ultimately compelled to ^.ake rest. 

Motor asthenopia, therefore, is seldom met with, 
unless among myopes, or those engaged in work which 
necessitates their bringing the object upon which they 
may be employed very close to the eye; in either case 
the overstraining of the internal; rectus is the origin of 
the disease. 

The symptoms of this affection are those 3> have 
above described: the patient complains that, after 
writing or reading for a time, the words or letters »p- 
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pear to run into one another; and if he persists in 
using his eyes, he suffers from pain in them, extending 
to the eyebrow and side of the head. After resting Relieved by. 
for an hour or so, these symptoms disappear, and he rest, 
can again continue his employment for a longer or 
shorter period. 

The simplest way of detecting the existence of this Diagnosis, 
form of asthenopia, is to place a ruler or some such 
object in front of the patient, and direct him to look at 
it steadily while you slowly bring it nearer to within 
half a foot of his face. If motor asthenopia exist, we 
shall notice, in the course of a few minutes, that one 
of the patient’s eyes will begin to quiver, and then 
gradually become everted, and he will at once tell you 
he can no longer see the object distinctly. 

Yon Grade has devised a very simple means of v. On»nr,>’» 
detecting not only the existence but also tho degree of prism test, 
motor asthenopia. A black spot, about the size of a 
split pea, is to be made on a sheet of white paper, and 
through this spot a perpendicular line must be drawn. 

The patient is then directed to look steadily at the 
figure, and a prismatic glass, with its base turned up¬ 
wards, is to be placed before first one eye, and then the 
other. If he be emmetropic, the prism will simply 
cause two spots to appear on the paper, one above the 
other; but if asthenopia should exist in either eye, one 
of the spots will be seen in its real position, and the 
other above it, and to the right or left of the perpendi¬ 
cular line. Now, in order to discover the degree of The degree 
diplopia, which is the cause of this deviation of the spot ol ,1 ‘ vor " 
from the perpendicular line, all that is necessary is, to usoertaim'j. 
put a second prism, with its base outwards or inwards 
as the deviation of the spot may indicate, in front of 
the first one. The angle of the prism, required to re¬ 
store the spot to its position o j the perpqpdicular line, 
will indicate the amount of existing diplopia. 

Tho Treatment of motor asthenopia may either bo Treatment. 
palliative by means of glasses, or complete, by division 
of the muscle antagonistic to the weakened one.* If* 


* Dormers remarks that “ Von Qmefe has established the indi¬ 
cations for tenotomy with great accuracy. Th^ condition for 
the operation is this, that under the attempt at single vision, a 
pOflfeient dlv^-gence of visual lines should appear to be pos- 
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the former plan of treatment be adopted, the use of 
concave lenses, by preventing the necessity of the 
patient’s bringing objects very close to his face, as in 
reading and writing, saves the constant strain which 
would otherwise be exerted on the internal rectus; and 
by husbanding the strength of this muscle, enables it 
to contract when called on to do so, and to converge 
the optic axes upon an object close before the eyes. 
Or we may, by the use of proper prisms, correct the 
diplopia by bending the rays of light upon the macula 
lutea of the everted eye, in this way reproducing 
binocular vision. 

In very slight cases these means may prove effectual; 
but in the majority of instances it will be necessary to 
do more than this, and to cut through the tendon of 
the external rectus. Great care, however, is necessary 
to divide only so much of the muscle as will prevent it 
from overcoming the contractile powdr of the internal 
rectus, otherwise we shall simply complicate matters 
by converting the external into an internal strabismus. 
If the operation be properly performed, and the muscle 
antagonistic to the overstrained one, whichever that 
may be, is carefully divided, motor asthenopia cannot, 
of course, exist (vide Chap. XIV.). 

2. Arcommodatory Asthenopia .—The symptoms of 
this form of disease are very much akin to those 
described as characteristic of motor asthenopia, ex¬ 
cept that the patient’s eye is not everted after being 
used for a time. Patients suffering from accommo¬ 
datory asthenopia, have often very good long and 
short sight; they simply complain of the words or 
letters they may be reading appearing confused, and 
running into one another after a few hours’ work. If, 


sible. This shuttle^ bo trioa (after neutralization of tlio myopia 
by concave glasses placed at a proper distance from each other) 
with prismatic; glasses ; wo should investigate with what pris- 
tinatic glasses, held with tlio refracting angle outwards before tlio 
eyes, singlo distant vision isgtillattainable. The strongest glasses 
tlic'ii which can still be overcome give the measure of the pos¬ 
sible divergence. It is allowable now tip to perform tenotomy 
that this possible divcrgenseahall be completely removed. If 
the strabismus is evident without prisms, there can be'ho doubt 
of the propriety of dividing t&p internal rectus.”— -Moore's 
Translation of Dondept O. 428,', 
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in spite of this, an effort is made to continue reading:, 
the eyes become painful and weary, and it is then 
absolutely necessary to rest them for a time ; but in 
ten minutes or a quarter of an hour the patient can 
resume his employment. 

These symptoms arise from inability on the part ol' From 
the ciliary muscle to keep up the accommodative effort, of 
which is necessary for bringing divergent rays to a munch-, 
focus on the retina. The muscle, from being over¬ 
worked, or from general debility, soon becomes 
fatigued, and being no longer able to contract, it 
gives way: the anterior * surface of tb& leus then 
recodes, so that parallel rays of light are alone cor¬ 
rectly focussed on the bacillar layer. The patient cun 
therefore see objects at a distance, although the 
words he may be reading or writing appear indis¬ 
tinct. A little rest speedily restores the power of the 
ciliary muscle, atid he can again set to work for a 
time. 

The ophthalmoscope may be useful in these cases, Ophthni- 
to enable us to ascertain that no positive disease 
exists, either in the dioptric media or the fundus of 
the eye. Hypersemia of the retina, it is true, will 
generally be detected; and, as 1 bave before observed, 
this should never be regarded as a small matter, 
although in this instance it may not indicate any 
serious derangement of nutritiou, being merely an 
effect of the prolonged strain to which the apparatus 
of the eye has been exposed in the effort to maintain 
the necessary accommodation. 

The majority of cases of accommodatory asthe- Hvper- 
nopia depend upon liypermetropia, and when this is 
corrected with proper convex glasses, the ciliary 
muscle, being no longer overstrained, will be able to 
maintain the necessary convexity of the,lens to focus 
divergent rays, and the symptoms of asthenopia will 
disappear. But a long residence in the tropics, severe 
illness, and, in fact, any cause which impairs the tone 
.of muscular fibreS bf the ciliary, together with that ol* 
the other musc&B of the body, may produce accom¬ 
modatory asthenopia. Under any circumstances, a _ - 
pair of .weak convex glasse*'% increasing the refrac- 
tive power of the eye, will obviate the -necessity for gluises. 
anj great alteration, in the oo^vexity of the lens for 
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near objects, and thus relieve the ciliary nrascle; but 
the patient should be enjoined to rest the eye as much 
as possible, and very often a tonic plan of treatment 
is called for, I have known several cases of this kind, 
in which the asthenopia had apparently been brought 
on by general derangement of the health, and a 
change to Europe entirely removed the troublesome 
symptoms from which the patients were suffering. 

Should the asthenopia depend on H., we must dis¬ 
cover the degree of defect which exists in the refractive 
power of the eye, and supply this deficiency by means 
of proper cdnvex glasses. 



CHAPTER XVI. 


CONGENITAL MALFORMATIONS AND DISEASES 
OF THE EYE. 

A fjsw remarks on this subject may be useful, al- cowcutNi- 
though, with one or two exceptions, these cases are TAI - 
similar to those already described in the foregoing Tt ' JNB ‘ 
pages. The fcotns is doiibtless subject to diseases of 
the eye in ute.ro, the results of which may be apparent 
at birth in the form of opacities of the cornea or 
synechia, especially if the parents have suffered from 
syphilis. Trio congenital malformations and diseases 
of the eye, however, may be briefly passed in roview*in 
the same order as that I have adopted throughout 
this work. 

Malformations of the Eyelids and other Appendages .— Epican 
Epicaiitlius consists of a deep fold of skm along the thus - 
side of the root of the nose, overlapping the inner angle 
of the eye and completely hiding the caruncle. A 
modification of this condition ist common to all the 
Burmese and Chinese races : their flat nasal bones and 
the loose fold of .skin covering the inner angle of the 
eye are peculiar to these people, and as they advance 
in life present the appearance of an epieanthus. 

Ptosis is at times a congenital affection, and when Ft«<fta. 
occurring under these circumstances, usually depends 
upon a defect of the levator palpebroo muscle, and is, 
therefore, almost hopelessly irq^mediable.« 

Ectrdpium, entropium, and trichiasis have been met M*ipo»i- 
with in the new-born infant, following, in all proba- of 
bility, inflammatoxy affections of the conjunctiva during - ’ 
the child Vfcietal state.* 

Mr. Travers mentions an instance of a child having 
been bom with the eyelids united (anchyloblepharon). Union. 

* Mr, Wilde on “ Malformations and Congenital Diseases of 
the Ctgans of Vision," p. 13. " 
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Several cases have been recorded in which the palpe¬ 
bral apertures were so much constricted, that it was 
impossible lor the patient to do more than just sepa¬ 
rate the eyelids; in other cases the same result has 
been observed as a consequence of a shortening of the 
upper eyelids. 

Nam of the lids, as already mentioned, are generally 
congenital affections; I have before described their 
nature and treatment, ahd will not, therefore, enter 
further on the subject in this place. 

Congenital malformations of the muscles of the eye 
are by no tneans of common occurrence. Doubtless 
abnormalities in the development of one or more of the 
muscles frequently take place during the period of 
infant life, but, according to Mr. Wilde, these changes 
as a general rule, arise subsequently to the child’s birth. 
The influence which a faulty insertion of the superior 
oblique may have upon the eye, has cbeen already dis¬ 
cussed (in the section on posterior staphyloma), being 
equivalent to deficiency of the internal rectus. 

Alteration in the contractile power of the muscles of 
the eye, if it exists, can hardly tie recognised as a con¬ 
genital malformation. .Nystagmus or an oscillatory 
motion of the eyes iB generally present among those 
who are born blind, though it by no means always 
indicates that the little patient is absolutely blind; for 
1 have operated on et^jes of congenital cataract in which 
this oscillating motion of the eyes was well marked, 
and after removing the lens the patient has gained use¬ 
ful vision. 

Malformations of the Globe— The eyeball may never 
have been formed, or only partially developed, the orbit 
being more or less filled with loose connective tissue at 
the time of birth. In instances of this kind the eye¬ 
lids sink in fjorn want of their natural support, but on 
being drawn opgn tlie 'rudimentary eye may generally 
be seen as a small button-like process' at the bottom 
of the orbit. The converse of this condition has been 
described under a very formidable nftnm (hydromega- 
lophthalmus), the eyebalh being congenitally formed 
of a larger size than natural ; and in aome cases a 
communication has been said to exist between the 
ventricles of the bVain and the interior of the eyeball. 

I am unable to State if the flattening of the globe of 
the eve from before backwards, which isabhe oaule of 
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lvypermetropia, is usually a congenital affection or not. Hyparmc- 
Tlio impairment of sight thus engendered is hardly tropia. 
apparent until the child is three or four years of age, 
and it would be difficult to determine, therefore, if the 
misshapen eyeball were due to congenital defects or to 
subsequent imperfect growth. 

Congenital Affections of the, Conjunctiva and Cornea. Tumours. 

—Nfovi of the conjunctiva have in some few cases been 
noticed at the time of a child’s birth. Various forms 
of tumours have also been observed. Xeroma of the xeroma. 
conjunctiva, arising in all probability from inflamma¬ 
tion and obstruction of the conjunctival gl lads prior to 
birth, has been described by several authors. 

Opacities of the cornea are not uncommon, depending corneal 
on disease of that structure having taken place in nftsro. opacities. 

In other cases, an arrest of development taking place 
iu the cornea, about the third or fourth month of foetal 
life, it retains the^opaque appearance natural to it at 
that period; in these cases the cornea is not only 
opaque, but also of smaller size than in the healthy 
foetus. 

Vesicular keratitis has been observed at birth ; the Keratitis, 
cornea, becoming attenuated, yields to the intra-ocular 
pressure, and a prominent and hazy condition of this 
important structure is the result. 

Malfvmiiitions of the Iris and Choroid. —Cases in 
which there is an entire absent^ of pigment in the Absence of 
cells of the iris and choroid, aud iff may be of the entire P'ttment. 
body (Albinos), are met with from time to time. This Albinos, 
condition is congenital and hereditary. Among the 
natives of India the Albino is looked upon as a leper, 
and consequently an outcast from society ; marriage is 
forbidden him, and thus the propagation of the disease 
is usually checked. 

The irides may vary in colour: this is usually a con¬ 
genital malformation; but a*iong jjatffints affected 
with leprosy, an.alteration in the pigmentation of the 
irides may be kebn to occur in after-life* 

Synechia, the result of vesicular keratitis, or of iritis ty ^i, :. 
talcing place in.jydtarg, ; is a congenital affection, which 
has often be§n described. A deficiency of a portion of 
the iris, or caloboma iridis, like' hare-lip, is now and colobomo, 
then seen in the newly-born infant.* The,cleft in the or cleft in*, 
iris usually extends outwards from the pupil, and is 
generally present in both ey^. The most common form 
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of coloboma is a prolongation of the pupil downwards, 
the edges of the pnpil dilating and contracting to a 
greater or less extent on the stimulus of light. This 
malformation of the iris is generally accompanied by a 
Extends to deficiency in the corresponding portion of the choroid, 
choroid. BO that on looking through the cleft iris with the oph¬ 
thalmoscope, tho white and glistening sclerotic may be 
seen at the back of the eye to an extent equal to that 
of the defect in the iris. 

Absence of An entire absence of the iris, occurring as a congeni¬ 
ta. tal defect, has been met with; but in the few recorded 

cases the pktient’s sight was so defective, when not 
altogether wanting, that we have reason to believe 
tho eye must have been very imperfectly developed in 
other respects besides that of the deficient iris. It 
will be remembered,in Professor Von Graefe’s case of 
removal of the iris, that the patient’s sight remained 
remarkably good; so that a loss of i^he iris alone does 
not induce blindness. 

Partial Independently of coloboma of the iris, instances of a 

deficiency partial deficiency of the choroid are met with from time 
o e oroid. tQ ^ TO0 On examining the eye with the ophthalmo¬ 
scope, a white patch of varying size is noticed, occa¬ 
sioned by an absence of the choroid, and the reflection 
from the glistening sclerotic of the light thrown into 
the eye .byAbe ophthalmoscope. In cases of this de- 
seriptioa,,^pl^Sssels of the retina are healthy, and 
may be seen coursing over the sclerotic; in fact, the 
remainder of the fundus of the eye is normal, and in 
this way we at once distinguish a case of congenital 
absence of a part of the choroid, from neoplastic for¬ 
mations, or other changes in the part, the result of 
disease. 

Retinal Retina and Optic Nerve .—Licbrcich has described 

opacity. various forms of opacity of the retina, arising from a 
prolongation c ov§r it of portion of the opaque nerve- 
fibres of the optic nerve. In the normal state, the axis- 
.cylinder only of the nerve is prolonged beyond the 
" I g mlTin. cribrosa. The reflection4rom theopaque nervous 
substance is by no means always confined to the neigh¬ 
bourhood of the papilla, for Liebreicb states that he 
has noticed spots of opacity of this kind toward this 
periphery o&the retina, the nervous structure between 
the opaque spot and the papilla being perfectly healthy 
(Fig. 2yPlate XXL, of loe^reich’s “ Atlas”!. With,the 
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exception of these congenital anomalies in the retina, 
the fundus of the eye may be healthy, and the patient’s 
sight is unaffected. 

Liebreich also mentions a remarkable case of con¬ 
genital pigmentation of the papilla. 

I have before remarked, that in some few cases a 
congenital malformation of the lamina cribrosa has 
been noticed, the disc projecting backwards, and being 
in fact cupped. It is seldom that more than a part of 
the disc is thus affected, and the patient’s sight may 
be perfect, the fundus of the eye, with the exception 
of the papilla, being normal in every resjjpet. 

Congenital Cataracts .—Soft cataracts are by no 
means unfrequently met with, having evidently 
existed at the time of the infant’s birth. 

The zonular form of cataract is also for the most 
part a congenital affection; but as I have fully de¬ 
scribed ita characteriatic features and treatment in a 
former sSpnan, I need not return to the subject here, 
but-refer the reader to Chapter XIII. of this v.olumo 
for further information upon this important con¬ 
genital affection of the lens. 
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W« all know that light eomn from the tun. Hot 
what i» lightN It used to be thought that th* t»ym 
ef light ware thing* too small to •••, which came 
out from th* »nn and darted down to th* earth, 
and that tb*r* were aucfa a number of them, and 
th*/ cam* »o f»*t, a« to look like out attest of 


light. But it ha* been found that thU eanuot he 
the cate. For on* thing, *von though the rayawer* 
niov* fine than air, and far too amall to be acen, 
yet coming *o far and ao faat the/ would have 
force enough to hurt oaf eye when the/ got into 
U. But than what is light? It a««oj* to dart down 


2 . 


Rhine the progress of defection and the decay of national enthusiasm, lie determined 
to be beforehand with those who were now his enemies. He accepted the offer of 
negotiation from Oerialis. The Roman general was eager to grant a full pardon, and 
to re-eulist so brave a soldier in the service of the empire. A colloquy was agreed upon. 
The bridge across the Nabalia was broken asunder in the irtlddle, and Oerialis and Civiliq 
met upon the severed sides. The placid stream by which Roman enterprise had connected 


3 . 

remarkable foreshadowing of the future conflict with Spain, through 
which the Batavian republic, fifteen centuries later, was to be founded. 
Tho characters, the events, the amphibious battles, desperate sieges, 
slippery alliances, tlie traits oi‘ generosity, audacity, and cruelty, the 
generous confidence, the broken faith seem so closely to repeat them* 
selves, that History appears to present the self-same drama played on 

31 

BelfSamo drama placed ovor and over again, with but 
a change of actors and of costume. There is more than 

t> 

a fanciful resemblance between Civilis and William the 
Silent, two heroes of ancient German Stock, who had 
learned the arts of war and peace in the service of a 
foreign and haughty world-empire. Determination, 
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4 *. 

concentration of purpose, constancy in cala¬ 
mity, elasticity almost preternatural, self- 
denial, consummate craft in political combi¬ 
nations, personal fortitude, and passionate 
patriotism, were the heroic elements in both. 
The ambition of each was subordinate to the 

01 . 

from the sun; how does it 
come? Many thought that 
the whole space around the 
earth, and thipgs upon the 
earth into which .light can 
get, are full of something 


Q q 2 



59G 


SNELLEN S TEST TYPES. 


12 . 

more fine than 
air, and called 
ether. The sun 
is full of ether 
also. Now the 
sun is a world 



